N 1030-2662 


600 


JULY 1999 iss! 
RX Ne Ill 


F 


DOG SILENCER O < 
DOG SILENCER INDUCTANCE METER VIDEO TRANSMITTER 


osziFOX’ 


20MS/s Hand held 
Storage Oscilloscope 
with PC link. 


Voltmeter 
AC and DC 


Telephone 
ISDN signals 


Computer 
UP signals 


Hifi 
amplifier 


Service 
electronics 


Once oscilloscopes were heavy and clumsy to handle but over the years they 
have got smaller and smaller. The latest development in this field has just 
arrived: a digital storage oscilloscope in a handy slim housing, scarcely longer 
than a pencil and about as thick as your thumb! 

Despite its small size, its performance can match that of a service oscillo- 
scope. With a sampling rate of up to 20MS/s even signals in microprocessor 
circuits can be recorded. Using its voltmeter function, numeric AC and DC 
voltages can be easily measured. 

The osziFOX has many uses. It can be used for taking measurements in 
amplifiers, digital circuits, telephone installations, hobby electronics, produc- 
tion-line tests, servicing and on-the-spot measuring. 

With the supplied software for DOS and Windows (3.1x & Win95) recorded 
signals can be shown simultaneously on a PC screen using the supplied 
interface cable. For documentation purposes, the recorded signals can be 
saved to disk or printed. 


Technical Specifications 
Same at 50ns, 100 0. Ous Buffer size: 128 byte 
0.1ms, 0 S Voltme' AC, DC 
Input rani / 100V S 16 x 32 backlit LCD 
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6 bit - Cables, documentation and software 
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PUBLISHER'S LETTER 


Collie’s new coal- 
burning power station 


On Friday, 4th June 1999, Australia’s new- 
est coal burning power station was formally 
opened at Collie in Western Australia, When 
all of the current issues are considered, it 
should be the last of its kind. There is no 
excuse for building any more of these dino- 
saurs. 


It matters not that Collie will be the cheap- 
est to operate of any coal-fired power station 
LA in Western Australia, its capital cost means 

that it should probably not have been built at 

all. It’s capacity is 300 megawatts, it cost $830 
million, and it adds just 10% to WA's grid. On those figures, it appears that 
the Collie power station cost more than twice the price of equivalent power 
stations in other states and a good deal more than the cost of a wind-power 
generating facility. 

As a basis of comparison, the average capital cost of recent coal-burning 
power stations in other Australian states is around $1200 per kilowatt. The 
cost of the wind-power facility at Crookwell (featured in our January 1999 
issue) was around $2000 per kilowatt). However, a wind-power station 
burns no coal or any other fuel, 


In any case, you would think that a better option for a new thermal power 
station in Western Australia would have been a gas-fired system. These 
days, gas-fired combined-cycle power stations are capable of thermal 
efficiencies as high as 60%, they have benign combustion products, particu- 
larly when compared to coal-fired stations and they leave no huge scar on 
the landscape, in the form of an open cut mine, ash dumps or cooling 
towers. And this is without a mention of greenhouse gas emissions. 


I am also of the opinion that the cost of coal extracted from open-cut 
mines does not take into account the cost of reinstatement of the environ- 
ment once mining has stopped. In fact, when you think about it, it’s difficult 
to see how environmentalists would let any new open-cut coal mine start 
operation. Mind you, with the low export prices being obtained for Austral- 
ia’s coal these days, the trend to close rather than start mines will continue. 


But the most obvious power station option for Western Australia is not a 
gas-fired one but one based on solar panels. Maybe 10 years ago such an 
option was not viable but with the advances in solar technology which are 
forecast for the next five years or so, any future large power station project 
must seriously consider the solar option. Australia can certainly make the 
vast number of panels which would be required and I have no doubt we 
could also make all the inverter and control gear required. 


In fact, if governments seriously took up the solar option we could 
become a world leader in this technology. Let's do it. 


Leo Simpson 
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External CD-ROM Drive - Parallel Port 
An external IDE Bus CD ROM 
24x speed drive & case which 

~ 4 connects to any parallel port. It 
includes built-in power supply, 
pass-through printer port & MS- 

DOSWindows 3.1x, Win 95 & 

OS/2 Warp drivers. Achieve data transfer rates up to 

960 KB/sec with an EPP (Enhanced Parallel Port). It 

can be connected to LPT1, 2 or 3 & has external audio 

connectors. Daisy chain up to 2 drives plus printer. 

Cal. 6444 GD ROM Parallel Port 40x Speed & Case 

Cat. 6319. E Case for Parallel Port CD-ROM Drive 

SCSI & IDE External Cases 

We have a range of external 

cases with either an IDE or 

SCSI interface for hard disk 

drives or CD ROM drives. 

Standalone units or parallel 

port connection are available, 


en 


$359 
$208 


Cat. 6108 5" IDE Parallel Port $169 
Cat. 6097 .5" IDE Parallel Port $269 
Cat. 6094 3.5" SCSIII $169 
Cat. 6095 25” SCSI $163 
Cat, 6107 3.25" SCSI Parallel Port $249 
Cat. 6384 Ext Case 2 x 3.5/5.25" SCSI $239 
Cal, 6398 Ext Case 4 x 3.5/5.25" SCSI $349 
Cat, 6399 Ext Case 9 x 3.5/5.25" SCSI $610 


Ultra DMA HDD IDE Controller 

Give your existing mother- 
board Ultra DMA support. 
This IDE controller for the PCI 
bus gives Ultra DMA perfor- 
mance to suitable hard drives 
& CD-ROM drives. Up to 


33.6Mb/s. 
Cat. 2632 


HDD Controller PCI Ultra DMA IDE $149 


EPROM Eraser 
Combining good performance and low cost, the LER- 
121A EPROM eraser accomodates 12 devices (24-pin 
x 0.6") and suits small scale developers. 
Cat. No. 3104 EPROM Eraser 


SVGA to RGB Converter 
Allows the use of an RGB 
monitor with either VGA or 
SVGA output. Itis designed 
for high resolution graphics 
monitors & has H and V 
synch signals added to the Green video channel. RGB 
to SVGA converters are also available. 
Cat. 15063 SVGA to RGB Converter 
Cat, 15064 RGB to SVGA Converter 


$189 
$194 


98, Quicken 98, Lotus Notes, Internet Tools 
(Netscape) and more courses on TCP / IP. 


*Full details at www.tol.com.au 


Universal Numeric Keypads 

Simply connect via keyboard 

or serial port. Features 

include: 

* Compact size and easy 
installation 

+ Ideal for either left handed 


or right handed operation 
* Specialized & user defined function keys 
Keyboard Connection 
Cat. 8319 22 Key (18 Key + 4 Fn Key) $132 
Cat. 8169 31 Key $132 
Cat. 8353 35 Key $175 
Serial Connection 
Cat. 8095 32 Key Numeric Keypad $147 
Cat. 8741 19 Key Numeric Keypad $ 


Also available are a 26 key calculator keypad with LCD 


display and an 18 key keypad keyboard wedge model. 
Cat. 8486 Calculator - keypad $155 
Cat. 8487 KB Wedge 18-key Keypad $139 


VGA to Video Converter 

aa | High quality at an affordable 
price, this totally external 
unit does not require soft- 
ware drivers, hence, no soft- 
ware clashes. It supports up 
to 32 bit colour at resolution 1152 x 864 with a refresh 
rate of 130 Hz. 
Cat. 3102 VGA to Video Converter 
UPS & Power Supply 
lts not just a 
UPS but also a 
300W power 
supply. The UPS 
is actually built 
into a standard 
size power sup- 
ply and the batteries & front panel occupy a 5.25in 
drive bay. The UPS is rated at 500VA. Apart from 
power failure, the UPS also protects against over volt- 
age, under voltage, overload & DC short circuit. 
Optional software provides for automatic shutdown. 


Cat. No. 8585 UPS / PS (ATX) Int SOOVA/300W $439 
Cat. No. 8493 UPS / PS Internal RUPS S'ware $99 


$499 


Web-Based Training from $9.95 per month* 


New courses now available! Including Windows 


A number of courses are “Microsoft 
Certified Professional - Approved Study 
Guides” 


Over 180 courses on offer 


Printer. Cards 
Bi-directional parallel ports 
with an 83 byte FIFO buffer, 
configurable from LPT1 to 
LPT6 and set on interrupts 3 
to 15. Achieve data transfer rates up to 1Mb/sec with 
ECP/EPP Both ports provide 7 selectable I/O port 
addresses and 10 selectable IRQ's. The single port 
ECP/EPP card provides 7 DMA channels while the 
dual port card provides two DMA channels, 


Cal. 2314 Bi-directional 1 Port $45 
Cat 2315 Bi-directional 2 Port EJI 
Cat.2316 Bi-directional 3 Port $97 
Cat.2235  ECP/EPP 1 Port $79 
Cat. 2296 ECP/EPP 2 Port $94 
Also available, are single & dual port Plug & Play PCI 
printer cards, 

Cal. 2618 1 Port Printer PnP PCI $159 
Cal, 2687 1 Port ECP/EPP/SPP PnP PCI $189 
Cat.2619 2 Port Printer PnP PCI $179 
Cal, 2688 2 Port ECP/EPP/SPP PnP PCI $209 


SmartPad Digitizer 
The SmartPad digitizers allows use of both mouse and 
pen so there is no need to reconfigure each time you 
want to use one or the other. You can also use the pen 
as a mouse! Perfect for CAD/CAM applications with 
templates for AutoCAD R12 &13 and drivers for ADI, 
Windows 3.1x, Win 95. 

Cat. 8419 Smart Pad Digitizer 12” x 12" 
Cat. 8185 Smart Pad Digitizer 18” x 12” 


Year 2000 BIOS Card 


$349 
$825 


This card carries the 
| NSTL "Compatibility 


Test" seal. 


Even Pentium motherboards are not immune to the 
Year 2000 bug! This Year 2000 BIOS Card solves the 
problem of progression from 1999 to 2000 as well as 
21st century leap years. It is also double-buffered to 
take care of the Crouch-Echlin effect. 

Cat. 3359 Year 2000 BIOS Card $129 


E&OE All prices include sales tax MICROGRAM 0799 


Come and visit our online catalogue & shop at www.mgram.com.au 


Phone: (02) 4389 8444 


Dealer Enquiries 
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sales@mgram.com.au 
Australia-Wide Express Courier (To 3kg) $10 
We welcome Bankcard Mastercard VISA Amex 


info@mgram.com.au 
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Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 
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Are you absolutely certain that the 
fly sniffing around your lunch 


really is a fly? 


or is it really Big 
Brother in disguise? 
Outrageous? Impossible? 
well, no. It could 
happen - sooner than 


you think! 


fi movie “The Fifth Element”, 

there is a scene in which the 
baddies send a remote sensor dis- 
guised as a cockroach to check on 
matters at the nerve centre. 

This poor little creature is abruptly 
sent to robotic cockroach heaven as a 
result of being suddenly swatted — 
scratch one multi-million dollar hi- 
tech toy. It was a funny scene and the 
audience chuckled at such crazy stuff. 

But is it so crazy? 

In 1992 the American Defence Ad- 
vanced Research Projects Agency 
(DARPA) held a workshop on future 
technologies for military operations 
at Rand Corporation. the initiators of 
the micro air vehicle (MAV) concept. 

Then-senior-scientist Bruno Aug- 
enstien led a panel on micro vehicles, 


I N THE RECENT Bruce Willis’ sci- 
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Aerial 
Vehicles 


including aircraft systems ranging in 
size from a hummingbird down to 
less than 1cm in diameter. Yes, 1cm; 
much smaller than a 5c piece! 

Rand published a widely-circulated 
report on the work in 1994. The Lin- 
coln Laboratory was initially scepti- 
cal but its own research also concluded 
that MAVs were becoming feasible. 


What then is an MAV? 


DARPA's own definition alludes to 
a class of significantly smaller vehi- 
cles than the traditional UAV (Un- 
manned Aerial Vehicle). 

An arbitrary size limit of 150mm 
has been imposed and to meet the 
definition an aircraft must not exceed 
this limit in length, breadth or height. 

To fully appreciate the quantum re- 
duction in size, compare the proposed 


By BOB YOUNG 


150mm vehicle to the smallest UAV 
in current service. This is the US Na- 
val Research Laboratory's “Sender”, a 
conventional monoplane with a wing- 
span of 1.2 metres, weighing 4.5kg 
and featuring a range of 160 
kilometres. From that, an MAV repre- 
sents a startling step! 

DARPA held an MAV feasibility 
workshop in November 1995, a brief- 
ing to industry in March 1996 and a 
user and development workshop in 
October 1996. These were mainly pa- 
per exercises with little to show in the 
way of hardware. 

The main thrust of all of this from a 
military point of view is to provide 
the individual soldier with battlefield 
surveillance equipment, farin advance 
of that which currently exists. These 
aircraft must fit easily into a soldier's 


battlefield pack with little trade-off in 
food and ammunition and require only 
one man for launch, control and re- 
covery. 

Thus the aircraft must be autono- 
mous in operation and hence it will 
not fly like a model aeroplane. These 
devices must perform reliably i 
hands of unskilled operators under 
very trying conditions. 

The last thing a soldier in combat 
needs is to be totally engrossed in 
controlling a twitchy little brute of an 
aircraft. Auto stabilisation is there- 
fore a major consideration in the de- 
sign. 

In 1997, DARPA started a US$35- 
million, four-year effort to develop 
and demonstrate affordable MAVs. 
The agency wants aircraft with a maxi- 
mum dimension of 152.4mm (6 
inches), range of up to 10km and 
speeds of up to 80km/h for missions 
that span from 20 minutes to 2 hours. 

The development programs are 
aimed at producing vehicles for op- 
erations in three main environments: 
relatively open terrain, urban areas 
and jungle. 

These MAVs are to be deployed by 
hand, by munitions launch or from 
larger aircraft. Missions would include 
reconnaissance, targeting, placing sen- 
sors, communications relay and sens- 
ing dangerous substances. They are 
viewed as one-use, one-way missions. 

Stealth is to be a major factor in the 
design and thus electric propulsion is 
favoured in this regard. 

The hope is that such tiny surveil- 
lance vehicles will not attract any at- 
tention or better still, be mistaken for 
birds or insects. 

In 1997, DARPA’s Tactical Technol- 
ogy Office awarded nine Phase 1, 
US$100,000 small business innova- 
tive research contracts to either pur- 
sue system development or a specific 
technology and in so doing signalled 
that the chase is on. 

Are there any readers out there that 
hold any doubts that once the money 
starts to flow, answers will soon fol- 
low? 

The awarded contracts cover a vari- 
ety of projects which include a hover- 
ing flying saucer called “Hyperav”, a 
1.4f/lb thrust turbine, about 76mm long 
and 43mm in diameter, possibly for 
use in “Hyperav”, and a solid oxide 
fuel cell for MAVs which will provide 
sufficient energy to power a 50 gram 


Photo 1: that’s not a giant butterfly, it's a regular-sized Monarch with a 
wingspan of about 70mm or so. In front are the aircraft receiver and processor 
with the video camera at the bottom. The devices on the right are tiny (3mm 
diameter) actuator motors. On the left is the propulsion motor, 


MAV for several hours as well as pro- 
viding power for the payload. 

Ornithopters (flapping wing air- 
craft) are included in the list, as the 
problems of Reynolds numbers in ex- 
tremely small aircraft steer develop- 
ment in that direction. The Reynolds 
number is an expression of the wing 
chord (width) to airspeed over the 
wing. Reynolds numbers reduce as 
the size goes down. 

Readers who have followed previ- 
ous radio control articles will under- 
stand only too well just how large a 
part Reynolds numbers play in suc- 
cessful operation of aerodynamic de- 
vices. 

Flapping wings allow an increase 
in Reynolds numbers without increas- 
ing the size of the vehicle. The faster 
the wings flap, the higher the Reynolds 
numbers. The 150mm disc shown in 
Photo 2 has a Reynolds number of 
approximately 100,000. 

Urban and jungle areas tend to re- 
quire hovering aircraft and orni- 
thopters are one way of achieving this 
result. Flapping wings also add to the 
stealth of the aircraft, as they become 
more difficult to distinguish from 


birds. Investigations are also under 
way into the use of piezoelectric trans- 
ducers that would resonate thin me- 
tallic structures that will actuate the 
wings in ornithopters. 

Miniature engines (both internal 
combustion and turbine) and waste 
heat recovery devices are also in- 
cluded in the list of Phase 1 grants. 
There is absolutely no room for waste 
or inefficiency in these machines. 

An interesting project grant is for 
the development ofa shirt-button size 
turbine that will be made of ceramic 
and produce 13 grams of thrust. The 
turbine in the engine will spin at 
1,000,000 rpm! This will power a 50- 
gram MAV. 

One of the most serious problems 
facing the ultra-miniature aircraft is 
that of video power, High resolution 
and frame rate make it easier for an 
unskilled operator to fly the aircraft 
but that requires more power for the 
greater bandwidth. 

As the size of the aircraft shrinks, 
propulsive power and hence battery 
capacities go down but the video 
power required remains the same. 

Ultimately, continuing the shrink- 
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age means that all that is left is the 
video power source, a ridiculous situ- 
ation. Yet even here, experimental 
work is already being undertaken into 
beaming microwave power into the 
vehicle. However, all of the foregoing 
is in the future. Let us now look at 
some of the more practical considera- 
tions affecting MAVs. 


Practical MAVs 


AeroVironment Inc has made the 
most hardware progress to date, with 
one 6-inch disc achieving 22-minute 
flights. 

Their Phase 1 study concluded that 
a disc was the best configuration for 
the open terrain option since it gave 
the most wing area and a relatively 
good lift to drag ratio. 

At first AeroVironment were achiev- 
few seconds for each flight, 
then 10 seconds, a minute and finally, 
using NiCd cells, 2.5 minutes. The 22- 
minute flights were achieved using 
experimental high-energy lithium bat- 
teries costing US$200 each. 

Photo 2 shows one of the 
AeroVironment discs whilst Photo 3 
shows a mock-up of a projected disc 
several years from realisation. A novel 
approach to control actuation is with 
the use of electrostrictive polymer ar- 
tificial muscles. These would actuate 
the controls directly and change their 
length in direct proportion to the ap- 
plied voltage. 

The disc shown in photo 2 uses a 
simple UHF receiver to give a small 
antenna size and the combined weight 
of the receiver with command proces- 
sor and four actuators is under 3 grams. 
However, in a disc only three chan- 
nels are required (throttle, pitch and 
roll) and this installation comes in at 
2 grams. 

The actuators use “smoovy” motors 
made by RMB Miniature Bearings in 
Switzerland and are amongst the 
world’s smallest. 

They weigh a mere 0.35 grams each 
and a 25:1 reduction gearbox is avai 
able which boosts the weight by 0.5 
gram! 

Sufficient power is available from 
the geared motor to drive the control 
surfaces directly via pushrods. The 
actuators measure 10.16mm x 3.05mm 
and are brushless. They move the con- 
trols in about pU discrete steps via the 
command processor. 

The discs shown in Photos 2 and 3 
use direct drive motors in which the 
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motor shaft is connected directly to 
the propeller but this is a very ineffi- 
cient method. 

By adding a reduction gearbox to 
the motor, larger diameter propellers 
with better Reynolds numbers may be 
fitted and the motor runs faster and 
uses less current. This also means that 
the efficiency of the whole system is 
better as the endurance of any given 
size of battery is improved as the cur- 
rent is reduced. 

However MAV designers are not as 
concerned with endurance as they are 
with control, stabilisation and navi- 
gation. AeroVironment has built a 
complete navigation package that 
weighs 4.5 grams and consumes neg- 
ligible power. It consists of two gyros 
(1.8g), a compass (2g) and an anemom- 
eter (0.5g). The black & white camera 
is less than 25mm long and weighs 
2.2g. 

Such is the state ofthe art at present. 
What of the future? 


Future developments 

By March 2000, the disc is to carry a 
colour camera, operate at 3km, have a 
20-minute endurance and perform 
automatic flight to way points with 
dead reckoning navigation using air- 
speed and magnetic compass. This 


requires about 10 times more effec- 
tive TV transmitter power to triple the 
video range. 

Various tricks will be used to com- 
pensate for this increase in power by 
using lower frame rates and resolu- 
tion when possible, steering the 
ground antenna for higher gain and 
commanding less power if there is 
excess signal strength at the TV re- 
ceiver. 

Assuming the MAV quest is suc- 
cessful and there is every reason to 
believe that it will be, we could shortly 
see the following scenario played out: 


“The small speck in the sky ap- 
proaches in virtual silence, unnoticed 
by the large gathering of soldiers be- 
low. In flight, its tiny size and consid- 
erable agility evade all but happen- 
stance recognition. After hovering for 
a few short seconds, it perches on a 
fifth floor window sill, observing the 
flow of men and machines on the 
streets below. 

“Several kilometres away, the pla- 
toon leader watches the action on his 
wrist monitor. He sees his target and 
sends the signal. The tiny craft swoops 
down on the vehicle, alighting mo- 
mentarily on the roof. It senses the 
trace of a suspected chemical agent 


Photo 2: this disc plane is about 150mm in diamater and can carry a television 
camera aloft with a link back to earth. Power is required not only to launch and 
keep the craft flying but also to keep the video system working. 


5 10 minute duration 
* Black & white video payload 


Aircraft Subsystem Weight Peak Power 
(grams) (mW) 
0 


Lithium battery 25 

Propulsion motor 7 4000 
Gearbox 1 0 
Propeller 2 0 
Airframe 4 0 
Control actuators 1 200 
Receiver & CPU 1 50 
Downlink transmitter 3 1200 
B&W video camera 2 150 
Interface electronics 1 50 
Roll rate gyro 1 60 
Magnetic compass 1 180 


TOTAL 50 5890 


and deploys a small tagging device, 
attaching it to the vehicle. Just sec- 
onds later it is back in the sky, vanish- 
ing down a narrow alley. Mission ac- 
complished...” 

(From the introduction to the 
DARPA web site, www.darpa.mil/tto/ 
mav/mav_auvsi.html) 

This is not science fiction but a 
serious military aim being pursued 
with relentless determination by 
groups scattered all over the world. 

Before scoffing too loudly, spare a 
thought for the dreamers who have 
given us notebook computers more 
powerful than mainframes of 10 years 
ago or the dreamers who put a model 
size aeroplane on a solo flight across 
the Atlantic, as featured in Sticon 
CHIP last month. 

We dream and so it will be! 

The predicted range of 21st century 
conflict has influenced and motivated 
the new development. The shift to- 
ward a more diverse array of military 
operations, often involving small 
teams of soldiers operating in non- 
traditional environments (eg, urban 
centres) is already more than evident 
in post cold war experience. 

MAVs are envisioned as an asset at 
the platoon level or below. They will 
give the individual soldier on-demand 
information about his surroundings, 
resulting in greater effectiveness and 
fewer casualties. 

Probably the most commonly iden- 
tified scenario for this type of vehicle 


Table 1: AeroVironment Proposed 
150mm Disc Micro Air Vehicle 


œ Line-of-sight operation within 1km radius 


Average Power 
(mW) 


0 
4000 


LITHIUM 
BATTERIES: 


is the classic over-the-hill reconnaissance mission in which 
the MAV ranges out some 10km, loiters for an hour or so 
and sends back real-time images of the terrain below and 
all of the surprises it may or may not hold in store. 

Allied to this type of mission is the use by road transport 
in which an MAV is sent along the road ahead to locate an 
ambush, downed bridges or road-blocks. 

However the most dangerous of all conflicts are the 
house-to-house fighting undertaken in urban situations. 
Here the MAV will come into its own. 

While the previous missions could (and actually are) 
undertaken by more conventional sized UAVs, only a hov- 
ering MAV could scout ahead in urban canyons or more 
demanding still, enter buildings to give the individual 
soldier a look at what is inside. 

The savings in casualties could be enormous. Thus there 
are great benefits to be derived from the quest for the 
successful MAV. sc 
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Photo 3: a mock-up of an autonomous MAV fitted with a video camera and 
downlink. The theory is fine but this MAV is several years from reality. 
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an in-depth understanding of the Internet 


of TCP/IP, only a basic understanding of LAN 
A access protocols, explaining all the elements 


F 
ame 
~~ and alternatives. It leads the reader through 
i the Internet protocols, combining study 
g y 


questions with reference material. Examples 


of network designs and implementations are 


given. 518 pages, in paperback, at $90.00. 


Intended for those who want to become more 
familiar with local area networks (LANs) without 
facing the challenge of a 400-page text. The 
goals of the book are to give prospective LAN 
users or purchasers familiarity with the 
concepts involved and to provide a head start 
for reading more detailed texts. 191 pages, in 
paperback, at $65.00. 


| ee 
If you want to create web pages for your 
business or your own home site, but don't 
know where to start . . . or if you have some 
e experience of Web page design and now 
need to master all aspects of HTML form 
then “HTML4.0 Made Simple” is for you. it 
Uses a combination of tutorial approach, 
carefully focussed examples and quick 
reference guides. 198 pages, in paperback, 
at $29.95 
S) 
D TCP/IP EXPLAINED .... „ $90.00 
D LOCAL AREA NETWORKS... $65.00 
HTML 4.0 MADE SIMPLE $29.95 
D SETTING UP A WEB SERVER $65.00 
D THE CIRCUIT DESIGNER'S COMPANION „. $59.95 
C ELECTRIC MOTORS AND DRIVES . . $59.95 
UNDERSTANDING TELEPHONE ELECTRONICS .. $55.00 
AUDIO ELECTRONICS a $79.00 
GUIDE TO TV & VIDEO TECHNOLOGY $55.00 
EMC FOR PRODUCT DESIGNERS 
THE ART OF LINEAR ELECTRONICS 


INTERNET HOME PAGES MADE SIMPLE 
DIGITAL ELECTRONICS 
ESSENTIAL LINUX 


DDO2DDDD 


ORDER TOTAL: $. 
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This concise and practical book offers readers 


Protocol suite. It assumes no prior knowledge 


TECHNICAL 


LOOK: TEN NEW 


A complete reference for anyone setting up a 
web server. Covers all major platforms, 
software, links and web techniques. It details 
each step required to choose, install and 
configure the hardware and software 
elements, create an effective site and promote 
it successfully. The book covers the main 
web server software applications, how they 
differ, and which work best in each environ- 
ment. 273 pages, in paperback, at $65.00. 


Includes grounding, printed circuit design and 
layout, the characteristics of practical active 


and passive components, cables, linear ICs, 

ae logic circuits and their interfaces, power 
supplies, electromagnetic compatibility, safety 
and thermal management. Aimed at the 
practising designer who needs straightfor- 
ward, easy-to-follow advice. 302 pages, in 


paperback, at $59.95. 


This book is for non-specialist users of electric 
motors and drives. The author explores most of 
the widely-used modern types of motor and 
drive, including conventional and brushless 

DC, induction motors (mains and inverter-fed), 
stepping motors, synchronous motors (mains 
and converter-fed) and reluctance motors. 339 
pages, in paperback, at $59.95. 


Your Nan 


Address __ 


Postcode. 


Daytime Phone No. ( 


O Cheque/Money Order enclosed OR 2 Charge my credit card - 


T Bankcard [Visa Card [ MasterCard 


Card expiry date. 


PLUS P&P (if applic): S......... TOTALS AU........+« 


ABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY 


BOOKSHOP 


TITLES THIS MONTH! 


A very useful text for anyone wanting to 
become familiar with the basics of telephone 
technology. The 10 chapters explore telephone 
fundamentals, speech signal processing, 
telephone line interfacing, tone and pulse 
generation, ringers, digital transmission 
techniques (modems & fax machines) and 
much more. Ideal for students. 367 pages, in 
soft cover at $55.00 


This book is for anyone involved in designing 

adapting and using analog and digital audio 

equipment. It covers tape recording, tuners and 

radio receivers, preamplifiers, voltage amplifiers, 

audio power amplifiers, compact disc technology L 
and digital audio, test and measurement, 2 
loudspeaker crossover systems, power supplies 

and noise reduction systems. 375 pages in soft 

cover at $79.00. 


Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. The book 
includes both theory and practical servicing 
information and is ideal for both students and 
technicians. 382 pages, in paperback, at $55.00. 


EMC 


Widely regarded as the standard text on EMC, shi F 
this book provides all the information necessary 
to meet the requirements of the EMC Directive. 
It includes chapters on standards, measure- 
ment techniques and design principles, 
including layout and grounding, digital and 
analog circuit design, filtering and shielding 

and interference sources. The four appendi 
give a design checklist and include useful tables, data 
and formulae. 299 pages, in soft cover at $95.00 


—— SS 


This practical handbook from one of the 
world’s most prolific audio designers has been 
updated and amended to make it the leading 
practical source of information for those 
interested in linear electronics and its 
applications, particularly in the world of 
audio design. 348 pages, in paperback, at 
$80.00. 


DESIGNING 
HOE RNET 


All you need to get started. Create and design 
your own Internet home pages that include 
both text and graphics, using this practical, 
easy to follow, jargon free guide. This edition 
has been enhanced and updated and now 
covers HTML 4.0. 182 pages, in paperback, 
at $24.95. 


With this book you can learn the principles and 
practice of digital electronics without leaving your 
desk, through the popular simulation applications, 
EASY-PC Pro XM and Pulsar. Alternatively, if you 
want to discover the applications through a 
thoroughly practical exploration of digital 
electronics, this is the book for you. A free 
floppy disk is included, featuring limited function 
versions of EASY-PC Professional XM and 
Pulsar. 249 pages, in paperback, at $59.95. 


L Pro XM 
Ey PEPON 
and ule 


< ri 


the information and software that is 
necessary for a PC user to install and use the 
re Linux operating system. It details, 

0 obtain and configure the 
operating system and utilities. It also explains 
all of the key commands. The text is generously 
illustrated with screen shots and examples that 
show how the commands work. Includes a CD- S 
ning Linux version 1.3 and 
erim updates, basic utilities 


Provides a 
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Perhaps it’s hey 
Perhaps it's bec 
Perh 


ps it’s because it 19 fasc spel 
It’s when thetightning isa little:clos 


to home, thou 


h, that 


fascination can turn to fear! This‘is the story of the “big one” which 


didn’t g 


ur fascination pales into in- 
ignificance when compared 
to some “storm chasers”: ama- 


teurs (mostly) who study storms — 
and all their components — with amaz- 
ing dedication. Often they're more up- 
to-date than the official Weather Bu- 
reau! 

Michael Bath is one such storm 
chaser. We've seen his work before in 
SILICON CHIP. Michael not only chases 
storms, he photographs them. He 
writes about them. He follows their 
progress as closely as he can. He has 
even set up a website dedicated to 
them (see separate panel). 

Which brings us to early in the day 
of April 14, 1999. Michael takes up 
the story: 

In the hours before the storm which 
hit Sydney, the email, internet con- 
nections and phones of the storm chas- 
ers were buzzing 

The weather bureau issued no warn- 
ings — it was as if they missed the 
event completely despite being con- 
tacted with very reliable information 
(as you will read later) 
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The day started out with a casual 
comment that “maybe a storm is pos- 
sible today”. Some altocumulus cloud 
about, a moisture haze and a forecast 
of a thundery day for Canberra were 
the reason for this outlook. 

By late morning small cumulus 
clouds had developed in a line from 
the far southwest towards the coast 
south of Sydney. But by early after- 
noon some were starting to spread out 
as altocumulus — not usually a good 
sign for thunderstorm development. 

‘One or two of the larger clouds actu- 
ally glaciated (meaning they took on a 
classic, towering anvil shape) but with 
very low tops, probably no more than 
4-5,000 metres but these were persi 
ing somewhat (something I had ob- 
served a few times in the past, but I did 
not make the connection at the time). 

Altocumulus began to dominate and 
it became mostly cloudy during the 
middle of the afternoon. The only sign 
that something may ur later was 
more crisp cumulus congestus (large 
cumulus cloud masses which grow 
higher than they are wide — a classic 


- officially Australia’s most costly natural disaste 


sign ofa cloud mass developing into a 
storm) way to the south, just visible 
under the altocumulus in Sydney. 

Around 4pm it became apparent 
that the congestus to the far south was 
certainly looking promising and worth 
keeping an eye on 
spected that some storms might 
get going very close to the coast south 
of Sy dney and then remain out to sea, 
but perhaps a lightning show would 
result 

By 5pm I could see that a thunder- 
storm was gathering strength about 
80km SSE, Having a good feel for lo- 
cations/distance of storms, I made a 
mental note that it appeared to be 
over land in the southern Wollongong 
area. It would most likely just move 
offshore and that would be it. 

However, the tower had a very 
strong vertical appearance (on the NW 
flank that I could see), indicating a 
very strong updraft and the potential 
for severe weather. 

I wanted to check the radar to 
me an indication of any other devel- 
opment and to determine the direc- 


The classic anvil-shaped thunderhead towering sometimes thousands of metres 
above the surrounding cloud. This is caused by the updraft of moisture-laden 
air currents in the cell. When the moisture condenses in the cold higher levels, 
the air current cannot support it and it falls as rain. If it freezes, it can fall as 
hail, although most of it melts before it reaches the ground. 


tion of movement of the storm but 
didn’t get to see it until after 6.30pm. 
Lightning could now be seen about 
50km SE at this stage. 

From a website I subscribe to, I 
downloaded the latest Sydney radar 
images covering the period 5.30pm to 
6.30pm local time. 

Then I received my email. A mes- 
sage on the aussie-weather mailing 
list reported that a severe storm had 


just been through the Shellharbour 
area (about 100km south of Sydney) 
and that golf ball sized hail was re- 
ported to the local radio station. 

The storm looked very severe with 
lowerings, or parts of the clouds jut- 
ting out significantly lower than the 
rest or the base of clouds, almost to 
the ground. 

The system was back-building dra- 
matically on its NW flank as the storm 


edged over the coast, indicating that it 
could clip the coast again to the north 
— over Sydney's southern suburbs. 


“The bureau was warned. . .” 


The email author said that he had in 
fact phoned the Bureau of Meteorology 
at 6pm to report the storm, only to be 
greeted with scepticism. If we could 
see what was happening, why couldn't 
the Bureau? 

Obviously he was dismissed as an 
unreliable spotter as no severe thun- 
derstorm advice or warning was issued 
(although one was belatedly issued at 
10.20pm, long after the storm had 
passed). 

By 7pm it was obvious on both radar 
and visually (my home is about 40km 
from the coast) that the storm was mov- 
ing directly NNE and heading straight 
into the southern Sydney suburbs. In 
fact by 7pm there was already maxi- 
mum reflectivity on the radar and the 
storm was over the Royal National Park 
on Sydney’s southern outskirts, head- 
ing towards Botany Bay and Sydney 
Airport 

Lightning was frequent to the south- 
east but it seemed that a dead cell or 
other cloud was to the west of the 
storm, blocking the view of any light- 
ning bolts. 

Icould however see the glowing out- 
line of the storm tops and reflections 
around the rest of the sky. Visually it 
continued like this until 8pm though 
was now much closer and bigger. 


Left: thermal image of the storm taken by the NOAA12 
satellite at 7.13UCT (9.13pm Sydney time); courtesy of 
CSIRO. Above is the radar image taken at around the same 
time with the storm sited directly over Sydni 
suburbs, which copped the brunt of the damage; courtesy 
Bureau of Meterology. 


eastern 
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Everyone has a story... 


It was about 7:35pm. | had about 
two minutes warning — I could heara 
distant roar but didn’t know what it 
was at first. It just got louder and 
louder. 

Things started breaking as soon 
as the first isolated hail stones be- 
gan falling: neighbour’s windows, 
roof tiles, that sort of thing. 

The roar was quite loud but still 
distant. For a moment it sounded 
like “things” were falling out of the 
sky and | actually feared for a few 
seconds that it was debris, not ice!! 

The tiles on my roof were taking a 
pounding, ceiling plaster was flaking 
off all over (I guess a combination of 
hail and tile impacts). 

There was nothing | could do and 
| didn’t have a view, so | went down 
to the street and sat under shelter 
with a few neighbours and watched 
as 70mm hailstones slammed into 
the footpath. 

| couldn't see much in the way of 
cloud but there was lightning every 
2-3 seconds. 

Bayswater Rd, empty of traffic, 
was covered in a 50mm layer of ice 
(ice was still piled up in corners 3 
hours later). 

The heaviest hail lasted about 10- 


by James Crouch, Rushcutters Bay. 


15 minutes and then it rained (show- 
ered, whatever) until 2am-ish. That 
was the killer. 

| drilled a few holes in my ceiling 
where it was sagging the worst (and 
until | ran out of pots and pans) and 
then checked my neighbours. 

| wasn't the worst; the girl across 
the landing had a 2-3 litre per minute 
flow from the light in her kitchen fora 
while, and sundry other leaks of vari- 
ous flow rates. 

1 climbed up into the ceiling: there 
were at least 300 tiles shattered or 
cracked; you could see the sky all 
over the place. 

Once they'd isolated her power 
and we'd drilled holes in other peo- 
ples ceilings, | went and checked my 
car. It was a Daihatsu Feroza. The 
bonnet was trashed — 20-odd 4-5cm 
dents and one of the rear side win- 
dows was smashed — with a bit of 
resultant water damage. 

Not so bad. . . | haven't got onto 
the insurance company vet ao | have 
no idea when it'll have a chance to 
get fixed up. Meantime | guess that 
I'm up for driving on storm chases! 

| had a pleasant night’s sleep on 
cushions in the hallway — that was 
the only place that didn't have leaks!! 


Radar showed the most intense part 
of the storm was right over the east- 
ern suburbs and city and would have 
been smashing these areas with hail 
officially measured to 9cm diameter, 
with larger stones probable. 

Just after 8pm the storm became 
much more spectacular from my van- 
tage point to its west — continuous 
cloud to cloud lightning, cloud to air, 
and cloud to ground, though I could 
only see the top half of these. 

It coincided with a rapid propaga- 
tion and development to the NW of 
the main thunderstorm, making the 
whole structure visible with each 
lightning flash. 


Is it a supercell? 


With a boiling rear flank, a rock 
solid backshearing anvil punching 
well through the tropopause and the 
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continuous lightning, I soon came to 
realise this was no ordinary storm. In 
fact, it looked to me like the western 
flank of a supercell thunderstorm. 

In fact, after spending some time 
taking lightning photographs I made 
the remark that I thought it was a 
supercell and wondered what dam- 
age had occured or was currently oc- 
curring in the most densely popu- 
lated parts of Sydney. 

A supercell thunderstorm is fairly 
rare — perhaps one a year or so in the 
Greater Sydney area — and occurs 
when the updrafts and downdrafts of 
air currents within the storm occur at 
the same time due to windshear. This 
makes the storm self-sustaining. 

A supercell is much more likely to 
do a lot of damage over a wide area — 
just as in Sydney. It can also make the 
storm rotate and is the phenomenen 


which also breeds tornados. 

In most thunderstorms, the updrafts 
of air reach a point where the water 
and ice they contain cannot be sup- 
ported and they collapse, dumping 
their rain and sometimes ice (as hail) 
in the process. 


A second storm 


Towards 9pm, fresh southeast 
winds spread in with a layer of strato- 
cumulus, blocking the storm as it 
edged out over the northern beaches. 
At about the same time the first re- 
ports of giant hail began to filter in 
and the discussions on the ‘net got 
quite excited. 

Also at this time, another storm 
with hail passed through the eastern 
suburbs on a similar track to the 
supercell, 

Later (between 10pm and 11pm) a 
storm with some intense cloud-to- 
ground strokes spread through the 
western suburbs dumping some heavy 
rain but no hail. Brief blackouts oc- 
curred including at my place at 11pm. 

It wasn’t until the next day that the 
analysis of the day’s observations and 
the radar clearly showed the signifi- 
cance of the event, 

The radar patterns were classic 
supercell from about 6.30pm onwards 
with a clearly defined V-notch most 
of the time. The V-notch is a particu- 
lar shape of the radar image on the 
screen, well known to meteorolo- 
gists as an indication of a very severe 
storm. 


Almost a tornado 


It was disturbing to see a most 
prominent hook echo on the radar 
screen when the storm was right over 
the eastern suburbs, though no dam- 
aging winds were experienced there, 

A hook echo on the screen can in- 
dicate precipitation actually wrap- 
ping around a meso-cyclone. Imagine 
if a large tornado had touched down 
as well! 

The storm tracked to the NNE and 
was well defined for almost four 
hours. Contrary to some early reports, 
there was no cell splitting or another 
storm suddenly developing closer to 
Sydney -the one storm cell just propa- 
gated on its NW flank continuously. 

The early afternoon observation of 
persisting low topped glaciated cells 
has preceded supercell development 
on other occasions. 

As at 11th May, the total insured 


damages bill is in excess of $A1.4 
llion, now making it the most costly 
natural disaster in Australian history, 
surpassing the Newcastle earthquake 
(1989) and Tropical Cyclone Tracy in 
Darwin (1974). 

Although the time of year and the 
area affected by the storm is unusual 
for a supercell, many hailstorms with 
similar-sized hail (but officially re- 
corded hail sizes slightly smaller than 
this event) have occurred in Sydney 
even in recent years. 

Most notable were the supercell 
hailstorm of Sunday 18th March 1990 
affecting the western suburbs and the 
ll of Monday 21st January 
1991 affecting the northern suburbs. 

However, insured loses for these 
two events are far lower than for the 
April 1999 event 


superc 


Just after 8pm 
the storm 
became much 
more 
spectacular 
from my 
vantage point 
to its west — 
continuous 
cloud to cloud, 
cloud to air, 
and cloud to 
ground light- 
ning, though I 
could only see 
the top half of 
the latter. 


* Michael Bat 


is the edit 


huge library of storm and lightning photo- 
He also conduci ebsite dedicated 
to the subject of severe ther at 


australiansevereweather.simplenet.com 

On this site there are links to many other 
sites on similar subjects. 

Radar Image courtesy Bureau of Meterology. 
Satellite image courtesy CSIRO. 


Regular SILICON CHIP readers 
would be aware of the LPATS Light- 
ning Positioning and Tracking Sys- 
tem (see the article in the November 
1996 issue), 

As you might expect, Kattron’s 
Ken Ticehurst had been monitoring 
the storm earlier in the day, just as 
had Michael Bath 

“We could see the storm's path 
bearing down on Sydney and were 
amazed that the weather bureau 
didn’t issue any warnings,” said Ken 

“In the overall scheme of things 
though, this thunderstorm didn’t 
look all that big because most of the 
lightning was CC strokes”. 

LPATS works by detecting the elec- 
tromagnetic radiation of a cloud-to- 
ground (CG) lightning stroke between 
2 and 450kHz. 

Some cloud-to-cloud (CC) strokes 
are also detected but as their radia- 
tion is mainly in the VHF range, the 
detection range is much les: 

In most thunderstorms, CCs are 
usually 90% ofthe lightning activity. 
In this storm, with all the hail, it may 
well have been higher. Certainly from 
the SILICON CHIP offices (close to the 
coast in northern Sydney) the im- 
pression was overwhelmingly CC, 
even with the numerous CG stroke 
witnessed (actually GW or cloud-to- 
water because most of the activity 
was by this time off shore). 


Tracking the Storm by Tracking the Lightning 


The lightning display, by the way, 
s rated by SILICON CHIP staff as 
easily the most spectacular they had 
ever seen). 

But in terms of CG activity 
storm was not all that ferocious — 
with around 600 strokes per hour at 
its peak (11.30pm). 
At8.30pm, about 
in the Eas 


peak of dam- 


strokes per hour (over a greater area) 
in other storms. (The November 1996 


article shows a graph of lightning 
strokes in Central NSW during No- 
vember 1995 peaking at more than 
3800 mainly C-G strokes per hour!) 

The map above shows one of the 
lightning stroke “maps” plotted by 
Kattron during the storm 

The colour bars on the images 
represent % of strokes in 10 minute 
intervals from the time shown (top 
left of each image), starting with 
gray. 
Each screen in the full series rep- 
resents 1 hour. sc 
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DIC 


Wonder Colour Cable Strap 


Are you wondering what colour? Try an assortment 


of colours, 2 of each kind. 15mm x 165mm 
re-useable cable straps. 


are 


VELCRO, that fantastic 
re-useable, stick-it material is 
back! With a superb ripping 
sound guaranteed to annoy, 


it is great for holding items onto 


surfaces so they won't slip (and 
a fantastic way to 
do up your sneakers!) 


Velcro Heavy Duty 


6 pieces black, 
22mm x 50mm. 
N L454 


56% NE 


One wrap strap, 19mm x 200mm. 
Pack of 8. 


2x Im black, 20mm 
wide (re-useable). 


MITH 
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That's where you go! 


MITH 


Mini 12V DC 7 


Strobe Lights 
12V DC I50mA, flash 
rate 120/per second. 
70mm (diameter) 

x 46mm (height). 


White 
Amber L 


599s n 


| Don’t pay $20 or more! 


Scoop purchase from a leading 
Australian security company. 


hey lose you win!’ 


Butane Gas 
Quality filtered gas 


to suit butane tools. 
ni Weller 


BUTANE 


$750 S 


give you a clear indication 
of the fence line voltage. 
Measures from 1500V to 
6000 Volts. Easy to use, 
equired. 


SCOOP PURCHASE) 


Electric Fence Lite Volt Tester 


This handy pocket-sized electric fence tester will 


Where do you go for 


the latest in electronics? 


ProMeasure Ultrasonic Tape Measure 

ProMeasure is a sophisticated tool that speeds up the time 

taken to make distance, area and volume estimations, 

« Measures distances up to 15 metres 

* Adds up lengths to measure 
longer distances 

* Conversion of readings 
between metric and imperial $ 

+ Memorises length, height, 
width, area and volume 

* Calculates area and volume 
automatically, at the touch 
of a button 


SBONEW 


Pyropen Junior Soldering Iron 

Quality butane powered WSTA-6 soldering iron with Imm 
iron-plated tip, piezo ignition, adjustable power control 
(approx 15-60W), 30 second heat up time and up to 60 
minutes operation per recharge, Includes hot blower tip 
and protective cap. Made in Japan. 


39995 Weller 


Electric Fence Digital 


Voltmeter 
This quality digital 
unit will give you 

a precise voltage 
reading of the fence 
line voltage. The unit 
measures up to 9,900 
(9.9kV) Volts. 


DIGITAL 
Electric 
Fence 
Voltmeter 


Where do you go 


for the best in electronic kits? 
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MITH 


Electric Fence Tester Q 
Attach this to the electric fence permanently, 
and the kit will flash to indicate the fence is 
‘operational, No batteries required 

includes case, xenon tube 

and all components. 

«3012 


Ñk ba 
NEW 


Fe! lun 99 


hati 


(SW “Brick” OOM 


Stereo Amplifier 

This great compact unit delivers ISW per channel in 
stereo, allowing you to add extra channels to your home 
theatre setup, eg rear or centre speakers. It can be easily 
hidden due to its size, and accepts line output from any 
source. Use this with your Surround Sound Decoder kit 
(K 5409) for a low-cost home theatre setup! It's also 
great as a bench amplifier. Includes deluxe pre-punched 
black case, front panel label, 

and all components. 

K 5609 


599 
NEW 


E Jun ’99 i 


w R L 


Electric Fence Voltage Tester @ 
Test range from 1.8kV up to 1OKV. 

Includes neon, case, fr anel label, 

and all components 


51750 


nd ce 
L TESTER 


Surround Sound QOOR 
Decoder with Delay 

Build your own analogue surround sound decoder 
and save yourself a packet. While a time delay is often 
used to create an echo effect, it can also add a feeling 
of spaciousness to a recording. The delay circuit is 
based on a common digital delay IC. A single front 
panel allows you to select a rear channel delay of 
Oms, Sms, 20ms, 25ms or 33ms. The main use for 
the delay is to improve the direction and clarity of 
the front channels. Use this kit to add to the 
surround sound effect in your home! 

Kit contains PCB, case, henr bark panels 

and all components. 


Ex) May ’99 


599 


SUPER STAMP TECHNOLOGY 


BASIC Stamp 2 


* Features 16 I/O lines 

+ 2048 bytes EEPROM (program and data) 

+ 500 instructions maximum program length 

+ Insert into a carrier board (K 1403), connect 
with a cable and program using any IBM PC 

* Serial PC interface 

+ 9V DC power required 

+ 20MHz oscillator 

K 1404 


5109 


BASIC Stamp 
Development kit 


* Includes manuals for Stamps | and 2, cables 
for Stamps | and 2 programming and software 


to get you started 
3149 Ò 


3 months free 
technical support 


BASIC Stamp 2 Carrier board $49 


* Certificate for 
BASIC Stamp jumper connectors pees A] 


Direct Link is equipped with the service centre to supply you with a hassle free 
delivery direct to your door. PHONE 1300 366 644 to place your order 


consist of many diferent pa 
n arise in obtaining all of 


Electric Fence Controller Y 
Higher ouput than previous design - up to Skm 
multi-wire fence length. Design uses DC-DC 
inverter to supply 390V DC 
+ Power supply: 12V DC 
+ EMI suppressed output 
* Much cheaper than commercial units 
* Includes high-quality sealed, 
weather-proof case 
worth $29 
K 3009 


S79 oe 


EEE Apr 99 


Mains Monitor G 


+ If voltage falls outside pre-set range, 
power is switched off 

* Great for rural areas or where applicances 
need to be protected against mains fluctuations 

* LED meter to indicate voltage level 

* User-selectable delay time 

* LED indicator shows if switch has 
been activated 

* Includes punched & screened front panel, 
case, and all components 

k 7207 


599 Æ) m 
NEW. 


Video Transmitter 
+ Transmit video/audio to TV 
over 20m range 
* Suitable for hook-up to 
ecurity cameras and VCRs 
* Channel 0 or | selection 
+ 12V output for 
video camera 
+ 12V output for 


microphone adaptor 
IED 
RIE lua 


K L E 
Includes plug pack 
valued at $25.50 


NEW 


'A165-B 3936 


ability to supply. 


DIC MITH 


That's where you go! 


Where do you go for 
DIC = MITH the greatest electronic deals? 


HOT DEALS! CLEARANCE! 50% OFF 


da, 


ine BOS sma White Knob : O° 


Brennen? Book TTL Cookbook 


ICLIUMC 7106 LCD 4.5 digit Display Don Lancaster's world famous book has become the BO U 
3.5 digit ADC 2 N rie oom display to suit standard reference for TTL devices. It describes N s 
Industry standard 3.5 digit digital LUMC 7106 driver IC. what they are, how they 
voltmeter driver IC. CLEARANCE work and how to use them. $ I 5 WORTH OF 
c TALS ICs 
From our 


extensive range, 
select any 74LS ICs 
in stock! 


pas. 5690 SAVE A includes veel daa 

aq -- Dp co 
47% OFF ofthe projec in th book 

$7 OFF 1 


epoxy. 3.8V D low drive 


THIS MONTH ONLY | current i TT SAVE $50 


27C256 EPROM s da 
12075 32k x 8. 3B E PLUS BONUS 


2200uF 
35V RT Capacitor 


With axial (double-ended) leads 
A Ke aie “| 20MHz Oscilloscope 


e + 20MHz bandwidth + 17.5ns rise time + | mVidivision 
modes - Chi, Ch2, alt, chop, add/subtract 
Chi. Ch2, alt, external, line + Syne 

f TV signals + Sweep speed 0.Ims 


agnifation x 10 : s599 
Good value, low cost 


Thousands sold! 
Parallel Port Interface Kit 
Interfaces your PC with the real world. 
10 analogue inputs, 8 digital plus tw 


Light Sequencer Kit 
This great 12V light show kit features 12 selectable 
sequences. Ideal for parties in the home, on the boat 


or inthe pane van. Suitable for lamps or LEDs 


‘outputs. Supplied with all componen diz ~; P 45 
ar: [74 aren lex 


HALF PRICES _HALF PRICE! HALF PRICE: 


That's where you go! 


Where do you go for revolutionary DIC MITH 


robotics and electronics? 


Aluminium Frame Megohmmeter 


Tool Case This portable compact sized digital megohmmeter provides 
500V to test insulation. Ic features backlit LCD, auto hold 


Lockable case with removabl jl holder, 
PURCHASE Feary ae | and auto power of 


dividers and shoulder carry strap. 


THIS TOOL CASE size: 490.326 x 150mm ie te 
esolution: 0 on 20MO range 
AND RECEIVE IMQ on 2000M2 range 


$30 WORTH OF $6950 Measurement Rate: 2.5 times per second nominal 
BONUS TOOLS* : 


30-Range Digital Multimeter 
Great for around the home, car or boat, this 
multimeter features 3.5 digit (2000 count) 
LCD, diode test, transistor test, temperature, 
audible continuity buzzer and more. Comes 
complete with K type thermocouple, test leads 


and 12 month warrant 
aes [SN 
~ 


*Tools/accessories pictured 
are not indicative of those 
tool items you may select. 


NORMALLY $99.95 


RANGE: -50° TO 1200°C 


Robosports Add-On Extreme Creatures 


Mindstorms Make your Mindstorm creation Add-On 
Robot System grab a ball, shoot hoops and Modify your Mindstorm Robot to 
The ultimate robotics kit! dodge opponents! stalk prey, attack intruders and 


Use your PC to program the Ke flee from danger. 

“Brick”, a microcontroller with $ | 39° Ki $ | 29° 
‘outputs and inputs for connection 

to other LEGO pieces, including S pes 
motors, touch and light sensors. 
Comes with software, manual, 
over 700 LEGO pieces, and 
membership to the Mindstorms 
club, with your very own 

web space! 


NEW STORES AND RELOCATIONS 

NSW Moore Park PowerHouse, Moore Park Supa Centa, Cnr 
South Dowling St & Todman Ave Ph: 9697 0244 

VIC Ballarat Shop 14 & 15 Norwich Plaza, 

Cnr Curtis & Grenville St Ph: 5331 5433 


WA Osborne Pk T3 Gateway Central, 
Scarborough Beach Rd Ph: 9444 6555 


PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 

MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, 

PO Box 321, North Ryde NSW 1670 (No so a 

Please add postage (up to 5kg) to your order, as follows: 

© $4.00 ($1 Up To $50) © $7.50 ($51 Up To $100) » $9.00 ($101 Up To $500) $11.00 
(quote aae for rg teh orf over sig) emait 


as 


ELECTRONICS 


That's where you go! 


Build the 


Design by BRANCO JUSTIC* 


Dog Silencer 


. . . and quieten that noisy mutt 


Fed up with the barking dog next door? This 
Dog Silencer circuit could be the answer to 
your prayers. It gives the dog a retaliatory 
blast of high-frequency noise that’s beyond 
the limits of human hearing. 


Barking dogs are one of the worst 
sources of noise pollution in Australia 
They cause more arguments between 
neighbours than any other problem 
and are by far responsible for the 
majority of noise complaints to local 
councils. 
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One thing that’s particularly gall- 
ing to near neighbours is the selective 
deafness of inconsiderate dog own- 
ers. They couldn't care less how much 
distross their dog causes and simply 
ignore complaints. In other cases, the 
owners are unaware of the problem 


because their dog barks only while 
they are away. 

This device will let you get back at 
your neighbour's barking dog without 
anyone else knowing about it. When 
the dog barks, you press a button on 
the front panel and it gives the dog 
a blast of high-intensity frequency- 
modulated ultrasonic sound. This lasts 
foras long as you hold the button down, 

Because this sound will be some- 
where in the 20-31kHz range, humans 
cannot hear it but most dogs can. That’s 
because dogs are able to hear much 
higher frequencies than humans — un- 
less, of course, the dog is old or deaf, 


in which case the Dog Silencer will 
have no effect. 


The barking loop 


So why does the dog stop barking? 
We're not too sure but one theory is 
that the sudden sound burst inter- 
rupts the “barking loop” (good term, 
that) that some dogs get themselves 
into. You'll probably be familiar with 
this problem — the dog starts barking 
and doesn’t know how to stop. Basi- 
cally, the Dog Silencer is an attention- 
getting device; it distracts the dog and 
he forgets to continue barking. 

Another theory is that the sound 
burst serves as a sharp reprimand. 
And of course, if the sound is un- 
pleasant, the dog will quickly learn to 
modify its behaviour. Think of this as 
being a high-tech equivalent to the 
time-honoured “shaddup-barkin-yer- 
mangey-so-and-so” bellow out the 
bedroom window at 4 o'clock in the 
morning. 

The real beauty of this device is 
that your inconsiderate neighbour 
doesn’t know that you're reprimand- 
ing his equally inconsiderate mutt. 

Mind you, such subtlety is not for 
one person that we know. Fed up with 
the barking dog next door, he phoned 
his soundly-sleeping neighbour at 
three in the morning. And his response 
to his neighbour's complaint at being 
phoned at that hour was an equally 
subtle “well if your dog's keeping me 
awake, I don’t see why you shouldn’t 
also be awake”. 


The output from this unit is 
extremely loud and could seri- 
ously damage your hearing if 
you get close to the tweeters 
while it is operating. This warn- 
ing applies even though the unit 
operates beyond the range of 
human hearing. 

For this reason, be sure to 
install the tweeters in a location 
where they cannot cause hear- 
ing damage and observe the 
precautions detailed in the text 
when testing the unit. 


Of course, we don’t claim that this 
unit will be effective on all dogs. Ifthe 
dog is deaf or just plain stupid, noth- 
ing works unless the owner is pre- 
pared to do something. Then again, it 
might just depend on the breed of dog 
or its temperament. 

What we do say is that the Dog 
Silencer will deter many dogs from 
barking, provided they are not too far 
away. It’s a bit hard to set a precise 
value for the effective range but it’s 
probably somewhere around 30 me- 
tres. It certainly wouldn't stop a dog 
that’s barking at the other end of the 
street, for example. 


Roo scarer 


One report we've had suggests that 
it’s also very effective on kangaroos. 


DOG SILENCER 


No, it doesn’t stop them from barking; 
that’s not what we mean at all. What 
we do mean is that it scares them 
away. And according to our inform- 
ant, the roos don’t just casually hop 
away. The word he used was “stam- 
pede” but we're not too sure whether 
that term is really appropriate for 
kangaroos! 

Another term he used was “press 
the button and whacko! — they're 
gone”. In short, he found that it was 
very effective at scaring away kanga- 
roos from the paddock adjacent to his 
home in rural Queensland. 

This means that (here's another pos- 
sible role for the unit — it could be 
fitted to a vehicle and used as a “roo 
scarer”. This could be useful when 
driving on outback roads at night, for 
example. We must stress though that 
we haven't tested the unit in this role 
and in any case, it might only “stam- 
pede” Queensland kangaroos (only 
joking). 


Circuit details 

Refer now to Fig.1 for the full cir- 
cuit details of the Dog Silencer. It’s 
built around IC1 which is a TL494 
pulse width modulation (PWM) con- 
troller. 

The TL494 is normally used in 
switchmode power supplies but is 
suitable for virtually any PWM appli- 
cation. In this circuit though, we don’t 
pulse width modulate the output. In- 
stead, the outputs either operate at 
full duty-cycle or are off. 


VIEWED FROM 
BELOW 


Fig.1: the circuit is based on a TL494 PWM controller IC. This IC provides complementary square signals at its 
pin 9 & 10 outputs and these drive transistors Q2 and Q3, the centre-tapped transformer T1 and the tweeters. 
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" DEAD-TIMEO 
CONTROL 


FEEDBACK PWM 
COMPARATOR INPUT 


“ERROR 


REF 
AMP2 OUTPUT 


GND 


Fig.2: this block diagram shows the internal circuitry of the TL494 PWM controller. It includes a sawtooth oscillator, 
a PWM comparator, a dead-time control comparator, two error amplifiers and a 5V reference, Emitter followers Q1 
& Q2 provide the complementary square-wave output signals at pins 9 & 10. 


Fig.2 shows a block diagram of the 
TL494. It contains the following cir- 
cuitry: 

@ An internal oscillator which has its 
frequency set by capacitor Cr at pin 5 
and resistor Ry at pin 6. 

© A stable +5V reference at pin 14. 
@ A “dead-time” comparator with one 
input driven from the oscillator. 

@ Two error amplifiers with their out- 
puts ORed together via diodes (pin 3). 
© A PWMcomparator with one input 
derived from the oscillator and the 


Tek Run: 500'S/s sample DEME 
+ L 


other from the ORed output of the two 
error amplifiers. 
e A flipflop which is driven (via a 
NOR gate) by the dead-time and PWM 
comparators. 
© Two 200mA output transistors with 
uncommitted emitters (pins 9 & 10) 
and collectors (pins 8 & 11). The bases 
of these two transistors are driven in 
anti-phase by the outputs of the flip- 
flop. 

As used in the Dog Silencer, the 
internal oscillator of the TL494 oper- 


ates at somewhere between 40kHz and 
60kHz and this produces complemen- 
tary pulse trains (at half this frequency) 
at the emitters of the internal output 
transistors (E1 & E2). Notice that, in 
this circuit, the collectors of these two 
transistors are tied to the positive sup- 
ply rail, so that they function as emit- 
ter followers. 

The E1 and E2 outputs from the 
TL494 drive NPN transistors Q2 and 
Q3 (TIP41C) in push-pull fashion and 
these in turn drive centre-tapped trans- 


Tek Run: 2MS/s sample DME 
mar 
H f H 
1 j L 
| Chi Freq $ chi Freq 
Tari i pas 
| RS n j L d 
Chi Pk-Pk \ j į Chi Pk-Pk 
77 L J Yoav 
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pe Ch2 +puty 
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Fig.3: the top waveform in this scope shot shows the 2V 
p-p sawtooth waveform at the anode of PUT1. This 
waveform is used to frequency modulate the output. 


20 ‘SILICON CHIP 


Soa a0 ne i sso 


Fig.4: the bottom waveform in this shot (collector of Q2) 
shows the drive to transformer T1, while the top 
waveform shows the signal drive to one of the tweeters. 


ov 


aasan 
WOOFER STOPPER 


The inductors and the centre-tapped transformer (T1) are supplied prewound, 


oriented correctly. 


former T1. The secondary winding 
of the transformer then drives two 
piezoelectric tweeters which, together 
with inductors L1-L4, form two series 
resonant circuits connected in paral- 
lel. 

OK, so that’s how the circuit works 
in a nutshell. In practice, it’s a little 
more complicated than that, as we 
shall see. 

Rather than provide a fixed fre- 
quency output, this circuit uses an 
external oscillator to provide fre- 
quency modulation. This circuit is 
based on programmable unijunction 
transistor PUT1, which is set up as a 
relaxation oscillator, R1 & R2 bias the 
gate of the PUT to about 3V, while R3 
& C1 set the frequency of oscillation. 

In operation, the PUT conducts each 
time its anode voltage rises 0.6V above 
the gate voltage and stops conducting 
when C1 discharges (ie, when the 
holding current drops below the 
threshold value). The result is a 2.7Hz 
2V peak-to-peak sawtooth waveform 
at the anode. This signal is buffered 
by emitter-follower stage Q1 and ap- 
plied to pin 6 of IC1. 

The scope shot of Fig.3 shows this 
2.7Hz sawtooth waveform. It varies 
the voltage applied to pin 6 of IC1 and 
the result is a frequency modulated 
waveform which constantly sweeps 
over a range of about 3kHz. 

To explain this point further, de- 
pending on the setting of trimpot VR1, 
the output frequency can vary from 
21 to 24kHz and back again, 2.7 times 


to make the assembly as easy as possible. Make sure that all polarised parts are 


a second. While this is beyond the 
limit of our hearing, it would sound 
like a shrieking siren to a dog. The 
frequency modulated waveform is 
shown as the lower trace in Fig.3 but 
the scope shows it as a jumbled wave- 
form because the frequency is far above 
the sampling rate at its sweep setting 
of 100ms/div. 

Trimpot VR1 sets the basic oscilla- 
tor frequency. At one extreme, it var- 
ies the frequency modulated output 
from about 18-21kHz, while at the 
other extreme the output varies from 
28-31kHz. 

Power for the sawtooth oscillator 
circuit is derived from the Vggr out- 
put (pin 14) of IC1. This output pro- 
vides a regulated +5V rail. 


Trigger circuit 

Switch S1 and its associated parts 
provide the trigger circuit. This con- 
nects via R8 to the dead-time (DT) 
input of IC1 at pin 6. Normally, the DT 
control input is pulled high via R8 & 
R9, which means that the dead-time 
is at maximum. This also means that 
the two internal transistors are held 
off, so there is no drive to Q2 & Q3. 

When S1 is pressed, pin 4 is pulled 
low via R8 and so the dead time de- 
creases to its minimum value. As a 
result, IC1’s E1 and E2 outputs pro- 
vide maximum drive to Q2 and Q3. 
D1 & D2 protect Q2 & Q3 from damage 
due to inductive switching spikes. 

Note that the non-inverting inputs 
(IN+) of the two error amplifiers are 


1 PC board (available from 
Oatley Electronics) 

1 plastic case with label 

1 prewound centre-tapped 
transformer (T1) 

2 10uH inductors (L3,L4) — see 
text 7 

1 pushbutton switch (S1) 

2 piezoelectric tweeters 

1 5kQ horizontal-mount linear 
trimpot (VR1) 


Semiconductors 

1 TL494 PWM controller (IC1) 

1 BC548 NPN transistor (Q1) 

2 TIP41C NPN transistors 
(Q2,Q3) 

1 programmable unijunction 
transistor (PUT1) 

2 BA159 diodes (D1,D2) 


Capacitors 

1 470uF 25VW (C6) 

1 100uF 16VW electrolytic (C5) 
1 1uF 16VW electrolytic (C2) 

2 0.47uF MKT polyester (C1,C4) 
1 .0022uF greencap (C3) 


Resistors (0.25W, 1%) 
2 470kQ (R3,R8) 

1 100kQ (R2) 

1 68kQ (R1) 

1 47kQ (R6) 

1 22kQ (R9) 

1 12kQ (R7) 

1 10kQ (R5) 

1 1KQ (R4) 

2 1209 (R10,R12) 
2 479 (R11,R13) 


Miscellaneous 
Machine screws & nuts, 
insulated hookup wire. 


connected to the VREF, while the two 
inverting inputs are connected to- 
gether. This effectively disables the 
error amplifiers and ensures the maxi- 
mum duty-cycle at the outputs. 

The lower waveform in Fig.4 was 
taken from the collector of Q2 and 
shows the drive to the transformer 
(T1). Note that this is a square-wave 
signal. Q3 drives T1 in exactly the 
same manner, except that its output is 
180° out of phase with Q2's. 

However, because each tweeter is 
connected in a series resonant circuit 
across T1’s secondary, the resultant 
tweeter signal voltage is not only si- 
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Fig.5: install the parts on the PC board as shown in 
this wiring diagram. Note that Link 1 and Link2 


should be replaced with 200uH inductors if square 


tweeters are supplied. 


nusoidal but is also much greater in 
amplitude. This is shown as the top 
waveform in Fig.4, which has an am- 
plitude of 59.2V peak-to-peak or about 
21V RMS. As a result, the total output 
power from both tweeters is equiva- 
lent to about 100W (assuming 82 
tweeters). 

Power for the circuit can be derived 
from any 10-16V DC source capable of 
supplying at least 1A. A 12V battery 
or 1A 12V DC plugpack supply would 
be ideal for this job. 


Building it 
All the parts for this design are avail- 
able from Oatley Electronics, so you 


+ + 
SPEAKER SPEAKER 
1 


don’t have to scrounge about for indi- 
vidual bits and pieces. The accom- 
panying panel shows all the details. 

The job of assembly mainly con- 
sists of installing the parts on the PC 
board. This board comes with a 
screened parts overlay and the trans- 
former and inductors are all supplied 
prewound, to make the assembly as 
easy as possible. 

Fig.5 shows the parts layout on the 
PC board. Begin by installing the re- 
sistors, diodes and the wire links, then 
install the capacitors. Take care to en- 
sure that the three electrolytic capaci- 
tors are all correctly oriented. 

Note that Link 1 and Link 2 are 


installed only if you are using rectan- 
gular tweeters. If you are supplied 
with square tweeters, these links 
should be replaced with inductors L1 
and L2 (both 200uH); ie, the square 
tweeters each require two series 
inductors while the rectangular tweet- 
ers only require one. The extra in- 
ductors will automatically be supplied 
in the kit if you are supplied with 
square tweeters. 

The transistors can go in next, along 
with the IC and the trimpot. Make 
sure that the semiconductors are all 
correctly oriented. Q2 & Q3 are both 
mounted with their metal tabs towards 
transformer T1, while IC1 has its pin 
1 adjacent to the 470uF capacitor. 

The transformer can now be sol- 
dered into position, after which you 
can install the external wiring for the 
power supply, Trigger switch (S1) and 
the tweeters. Use medium-duty hook- 
up wire for the tweeter and switch 
leads and heavy-duty hookup wire 
for the supply leads. 

Work can now begin on the plastic 
case. The PC board is mounted on the 
lid of the case using machine screws 
and nuts, as shown in the photo. You 
can use the PC board as a template for 
drilling the four mounting holes in 
the lid. 

The decorative label is affixed to 
the bottom of the case and this be- 
comes the front panel. There's only 
one hole to drill and that’s for the 
Trigger switch, 

You will also have to file three 
notches in the top rim of the case, to 
provide clearance for the external 
leads. Two of these notches provide 
clearance for the tweeter leads, while 
the third provides clearance for the 
power supply leads. 

If you are using a plugpack supply, 


Resistor Colour Codes 


S 


Value 
470kQ 
100kQ 
68kQ 
47kQ 
22kQ. 
12kQ 
10kQ. 
U 
1202 
472 
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4-Band Code (1%) 

yellow violet yellow brown 
brown black yellow brown 
blue grey orange brown 
yellow violet orange brown 
red red orange brown 
brown red orange brown 
brown black orange brown 
brown black red brown 
brown red brown brown 
yellow violet black brown 


5-Band Code (1%) 

yellow violet black orange brown 
brown black black orange brown 
blue grey black red brown 
yellow violet black red brown 
red red black red brown 

brown red black red brown 
brown black black red brown 
brown black black brown brown 
brown red black black brown. 
yellow violet black gold brown 


The prototype was built into a low-cost plastic case, with the PC board mounted 
on the lid. Note the notches filed into the case for the tweeter and supply leads. 


you could solder its leads directly to 
the PC board. Make absolutely certain 
that you get these leads the right way 
around. This design doesn’t have a 
reverse-polarity protection diode, so 
some of the parts will be damaged if 
you get it wrong. 


Testing 

Before testing the unit, check your 
work carefully for wiring errors. This 
done, solder a .0033uF capacitor in 
parallel with C3 (it can be tacked to 
the copper side of the board). This 
will reduce the output frequency to 
around 10kHz, so that it will be audi- 
ble and you can tell whether or not 
the unit is working. 

Be warned, however, that the out- 
put will be extremely loud, although 
you might not think so because it’s 
operating at a high frequency. This 
means that it could damage your hear- 
ing if you are not careful. For this 
reason, always position the tweeters 
face down on the bench and cover 


them with a blanket for testing. 

By the way, this warning is equally 
valid when the unit is operating be- 
yond the limits of human hearing. 
Even though you cannot hear the 
noise, it could still seriously damage 
your hearing if you are careless 
enough to get close to the tweeters. Do 
not, under any circumstances, get in 
front of the teeters while they are 
operating 

Another way to reduce the output 
for testing is to solder a 1kQ resistor in 
series with each tweeter. Once you 
have everything set up, apply power 
and press the Trigger switch. If the 
unit is working properly, you will hear 
a modulated high-frequency sound. 

If the unit fails to work, switch off 
immediately and check for wiring er- 
rors. If all appears to be OK, reapply 
power and check for +12V on pins 8, 
11 & 12 of IC1 and at the collectors of 
Q1 & Q2. 015 collector should be at 
+5V, while the gate of PUT1 should be 
at about 3V. 
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1 SMART FASTCHARGERS®1 
2 NEW MODELS WITH OPTIONS 
į TO SUIT YOUR NEEDS & BUDGET 
Now with 240V AC + 12V DC operation 
I PLUS fully automatic voltage detection | 
Use these REFLEX® chargers for all your I 
Nicads and NIMH batteries: Power tools v 
Í Torches c Radio equip. v Mobile phones c 
I Video cameras w Field test instruments v 
RC models incl. indoor flight v Laptops c 
|| Photographic equip. v Toys ¥ Others v 


Rugged, compact and very portable. 
Designed for maximum battery capacity 
I and longest battery life. 
AVOIDS THE WELL KNOWN MEMORY EFFECT. 
|| SAVES MONEY & TIME: Restore most Nicads with 1 
memory effect to capacity. Recover batteries with 
T very iow remaining voltage 
1 CHARGES VERY FAST plus ELIMINATES THE J 
NEED TO DISCHARGE: charge standard batterie 
[in minimum 3 min., max. 1 to 4 hrs, depending on 1 
mAh rating. Partially empty batteries are just topped 
|| P Batteries always remain cool; this increases the 
total battery life and also the battery's reliability. 
DESIGNED AND MADE IN AUSTRALIA 
1 F&A FREE, detailed technical descption please 
Ph (03) 6492 1368; Fax (03) 6492 1329; or 
[email smartfastchargers@bigpond.com |j 
2567 Wilmot Rd., Devonport, TAS 7310 
eee m 


ELECTRONIC 
COMPONENTS & 
ACCESSORIES 


RESELLER FOR MAJOR KIT 
RETAILERS 


© PROTOTYPING EQUIPMENT 


© CB RADIO SALES AND 
ACCESSORIES 


FULL ON-SITE SERVICE AND 
REPAIR FACILITIES 


LARGE RANGE OF 
ELECTRONIC DISPOSALS 
(COME IN AND BROWSE) 


Ph (03) 9723 3860 
Fax (03) 9725 9443 


ELECTRONIC WORLD Pty Ltd 


‘ACN 089 935 397 
27 The Mail, South Croydon, Vic 3136 


email: truscott@acepia.net.au 
www.electronicworld.aus.as 
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The PC board is attached to the lid of the case using machine screws and nuts. 
Use medium-duty hookup wire for the tweeter and switch leads and heavy-duty 


hookup wire for the supply leads. 


CASE 


INSULATING erat 
BUSH DEVICE 


Assuming that everything works 
properly, remove the 1kQ series resis- 
tors (if fitted) from the tweeters and 
the .0033uF capacitor from the back 
of the board. Now, with the tweeters 
face down on the benchtop, briefly 
press the button again. This time, you 
shouldn't be able to hear anything 
because the unit will be operating in 
the ultrasonic range. If you do hear a 
faint high-pitched noise, adjust VR1 
until all is quiet. 

Don't keep the Trigger switch press- 


Fig.6: transistors 
Q2 and Q3 must be 
heatsinked if you 
intend building a 
“roo scarer”. Be 
sure to isolate their 
metal tabs from 
the heatsink metal 
using a TO-220 
mounting kit, as 
shown here. 


M3 
SCREW 


cm 


ed for too long when testing the unit 
at this stage, otherwise Q2 & Q3 could 
overheat. The unit is designed for in- 
termittent use only and provided it is 
used in the manner, there’s no need to 
fit heatsinks to the two driver transis- 
tors. 


Installation 

The best location to mount the 
tweeters is under the eaves of the 
house, so that they are protected from 
the weather. Try to position them so 


Where To Buy The Parts 


All parts for the Dog Silencer are available from Oatley Electronics. The 


pricing details are as follows: 


Complete kit (includes box, label, wiring kit and two tweeters 


but does not include plugpack supply) .... 
PC board plus all on-board parts and one tweeter . 


Extra tweeter... 
Box, label, switch and wiring kit .... 
13.8V 1A plugpack power supply ..... 


Please add $6.00 for postage and packing. To order, contact Oatley 
Electronics at PO Box 89, Oatley, NSW 2223. Phone (02) 9584 3563; fax 
(02) 9584 3561; email galley @worid.net 
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that are as close to the offending dog 
as possible, while keeping them hid- 
den from view. Mounting them up out 
of the way also means that humans 
cannot get too close. 

You should also cover the tweeters 
with a thin plastic membrane or house 
them in a suitable cover, to prevent 
them from getting wet. 

After that, it’s simply matter of 
pressing the button for a few seconds 
each time the mutt next door barks. 
Over time, you may find that the dog 
realises that it’s going to cop this every 
time it barks and so eventually ceases 
to be a problem. 


Building a “roo scarer” 

Finally, if you intend fitting this 
circuit to a vehicle as a “roo scarer”, 
use a rocker or toggle switch for S1 so 
that the unit can be operated continu- 
ously. A toggle switch with an illu- 
minated rocker is preferable here, so 
that you know when the unit is on. 

Heatsinking will also be required 
for the two TIP41C output transistors. 
One tweeter should be quite suffi- 
cient in the roo scarer role, so a couple 
of flag heatsinks should do the job. 
These will have to be securely an- 
chored, to prevent the transistor leads 
from lifting the pads on the PC board 
due to vibration. 

Note that the heatsinks must not 
short against anything else or touch 
each other, since they will be at col- 
lector potential. 

A better idea would be to build the 
circuit into a rugged metal diecast 
case. Q2 & Q3 could then be bolted to 
the case for heatsinking and connected 
to the PC board using flying leads. 
Both transistors will have be electri- 
cally isolated from the case using 
standard TO-220 mounting kits (mica 
washer plus mounting bush), as shown 
in Fig.6. 

After mounting the transistors, it’s 
a good idea to check that their metal 
tabs are indeed isolated from the case 
using the low-ohms range of a multi- 
meter. 

Power should be taken from the 
fused side of the ignition switch, so 
that the unit can only be operated 
when the ignition is on. Note that all 
external wiring connections should 
be run using automotive cable. The 
tweeter can be mounted behind the 
grille and must be waterproofed by 
covering it with a thin plastic mem- 
brane. sc 


Image resolution 
in satellite pictures 

Thanks fora really enthusiastic and 
fun article on the Microsoft Terra- 
Server web site. I've been working in 
the field of remote sensing for nearly 
15 years and it’s good to see this infor- 
mation starting to become available to 
the public at reasonable prices and in 
the form ofa technology that is easy to 
use. 

I have just a couple of corrections 
that I think are important enough to 
cause me to write to you. First, in the 
article you state that the US images 
are taken by a USGS satellite. This is 
not correct. All the US images pro- 
vided by the USGS in the project are 
digitised versions of conventional 
aerial photography from the National 
Aerial Photography Program (NAPP). 

Second, there are some comments 
about the reported resolution of so- 
called “spy satellites”, with the au- 
thor adding that “number plates with 
their 100mm high letters are said to be 
adoddle” and further on that “today’s 
spy satellites are good enough to pick 
up the dateline on the front of anews- 
paper”. It would be wonderful if it 
were true but the evidence from a 
variety of military and civilian sources 
would tend to indicate that it is not. 

Now, I shall be the first to admit 
that trying to find the actual resolu- 
tion of current spy satellites is going 
to be difficult. The claim of “being 
able to read a newspaper from space” 
is a very old myth that originated from 
the cold war, when fiction became the 
official truth and the truth was far less 
interesting than the story. 

However, there are a couple of ways 
in which the true resolution of the 
current optical surveillance satellites 
has been estimated and more-or-less 
verified. First, a slip-up in security 
has resulted in images from the satel- 
lites appearing in the US Congres- 
sional Record from time to time. Sec- 
ond, the general size of the satellites, 
including most importantly the esti- 
mates of the dimensions of their op- 
tics, has enabled watchers of these 
satellites to estimate the likely ground 
resolution. 

These and other sources of infor- 
mation all lead to the general conclu- 
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sion that the best available resolution 
would be no better than about 8-10cm, 
and probably worse. 

Of course, this is not the whole 
story. The US has radar satellites 
which have a ground resolution prob- 
ably at the metre level, which greatly 
extends its surveillance capability. 
And most importantly, it has a power- 
ful communications, processing and 
interpretation intelligence community 
that can access, analyse and deliver 
imagery to its personnel in the field 
very quickly. 

In the civilian community, aside 
from the few short-term film-return 
missions operated by SPIN-2, the best 
ground resolution currently available 
is five metres in black-and-white, from 
the Indian Remote Sensing satellite 
IRS-1C. For colour images, the best 
available are the 20-metre resolution 
images from the French SPOT satel- 
lite. 

Images from both these satellites 
are available of Australasia, although 
IRS-1C imagery can be very difficult 
to acquire. In Australia, there isa huge 
amount of imagery from the Landsat- 
4 and -5 satellites, all available from 
the Australian Centre for Remote Sens- 
ing (ACRES) and used extensively for 
the agricultural, mapping, mineral 
exploration and other industries. 

Technologies like Microsoft's Terra- 
Server are going to increase in promi- 
nence over the next decade. There are 
certainly problems with the current 
offerings in terms of coverage, quality 
and timeliness but it is a beginning. 
This is an exciting area to watch! 

Stephen McNeill, 

Christchurch, New Zealand. 


Dimensional confusion 
in TerraServer article 

With reference to your TerraServer 
article: a terametre is perhaps a bit 
larger than the average distance to 
Jupiter, so a square terametre would 
be a very large territory indeed and 
500 square terametres would greatly 
exceed the area of the Solar System. 
The area of the Earth, on the other 
hand, is about 500 million square kilo- 
metres. or. if you like, 500 square 
megametres, or maybe even 500 tera 
square-metres. 


That’s a trifle smaller than 500 
square terametres. Indeed, all of this 
can be tera-bly confusing! 

Paul Schick (via email) 

Comment: Hmm. Yes, we were a bit 
confused, weren't we. 


Request for 
historical radio material 

For some time now I have been 
researching the history of radio com- 
munications in the outback of Aus- 
tralia. I am writing a book that will be 
titled “Radios of the Outback — from 
Flynn to Satellites “ or some similar 
title. I expect it to be ready to put on 
bookstalls in mid 2001, maybe before. 

This is a very intriguing subject. 
Many people will have read books on 
Rev John Flynn, Alf Traeger and the 
Royal Flying Doctor Service. These 
books cover various aspects of the 
development of radio but mostly the 
social history. I am looking more at 
the technical side of this history and 
in fact there will be some circuit dia- 
grams of early HF transceivers in the 
book that may never have been seen 
before by the general public. 

Ithas been assumed by most people 
that Traeger designed and built all of 
the HF transceivers (pedal radios). 
Well, that isn’t quite true, as a very 
talented chap by the name of Harry 
Kauper was very much involved with 
the early work of developing sets. He 
was Traeger’s mentor. 

AWA also had a pedal radio avail- 
able at the time the first AM/CW sets 
were being introduced into the out- 
back. The voltage output from the 
pedal generators has been quoted in 
various articles as 180, 200-240 or 300- 
400V. The nominal output voltage was 
180V and not any of the other voltages 
as will be explained in the book. It is 
proving to be a fascinating exercise 
doing this research. 

Thaven’t got all of the story together 
as yet and would appreciate any in- 
formation and photographs that read- 
ers could supply to me to assist in 
making the book as accurate and inter- 
esting as possible. If copyright exists 
please let me know. 

Rodney Champness, VK3UG, 

6 Mundoona Court, 

Mooroopna, Vic 3629. 
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This easy-to-build test 
instrument can measure 
inductances over the 
range from 10H to 
19.99mH with an 
accuracy of about 5%. 
It uses readily 
available parts and 

has a 4-digit LCD 
readout. 


By RICK WALTERS 


Build this: 


10UH to 19.99mH 
Inductance Meter 
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N INDUCTANCE METER can 
A: a handy test instrument in 
many situations. It can be used 
for servicing (eg, in TV sets), selecting 
coils for RF circuits, checking coils 
for switchmode power supplies and 
for measuring coils in many other 
applications. 

The instrument to be described here 
measures from 10uH to 19.99mH over 
two ranges and has the twin virtues of 
being easy to build and easy to use. As 
shown in the photos, there are just 
three front panel controls: a range 
switch (uH or mH), a pushbutton 
switch and a potentiometer. An AC 
plugpack is used to supply power, so 
there is no on/off switch to worry 
about. 

To make a measurement, you first 
connect the inductor to the test termi- 
nals and switch to the uH range, You 
then press the “Null” button and ro- 
tate the knob until the LCD panel me- 
ter reads zero, or as close to zero as 
you can get (ie, anull). This done, you 
release the button and read the in- 
ductance directly off the display. 

If the meter over-ranges (ie, it only 
displays a 1 at the lefthand digit), you 
simply switch to the mH range before 
reading the inductance value from the 
meter. The value indicated on the scale 
by the potentiometer is the DC resist- 
ance of the inductor (although, in prac- 
tice, this reading may not be all that 
accurate), 


Block diagram 

Fig.1 shows the block diagram of 
the Digital Inductance Meter. It uses a 
3.2768MHz crystal oscillator (IC1a) to 
generate a precise clock frequency and 
this is divided by 20 and filtered by 
IC5 to give a 163.84kHz sinewave sig- 
nal. In addition, the signal from the 
divide-by-20 stage is divided by 100 
and filtered by IC6 to give a second 
frequency of 1638,4Hz. 


@ Two ranges: 10-1999uH & A 
1-19.99mH 


@ Indicates inductor DC 
resistance 

© Operates from a 9V AC 
plugpack supply 


@ Accuracy typically 5% from 
10H to 19.99mH 
K 


Range switch S2a selects between 
these two frequencies and feeds the 
selected signal to a nulling circuit. 
This circuit is used to null out the DC 
resistance of the inductor being meas- 
ured, The output from the nulling cir- 
cuit is then fed to positive and nega- 
tive peak detectors and these in turn 
drive a digital panel meter (DPM). 


Circuit details 

Let's now take a look at the circuit 
diagram of the Inductance Meter—see 
Fig.2. 

NAND gate IC1a and its associated 
components function as a square wave 
oscillator. It oscillates at a frequency 
of 3.2768MHz, as set by crystal X1. 
The 33pF, 270pF and 100pF capacitors 
provide the correct loading for the 
crystal and ensure that it starts reli- 
ably when power is applied. 

Pushbutton switch S1 is used to 
disable the oscillator. Normally, the 
output of IC1a (pin 3) clocks the pin 
15 (CA-bar) input of IC2b. However, 
when S1 is pressed, pin 1 is pulled 
low and IC1a’s pin 3 output remains 
high. We'll explain why this is done 
later on. 

IC2b, part of a 74HC390 dual 4-bit 
decade counter, divides the clock sig- 
nal from ICia by 10. The divided 
327.68kHz output appears at pin 9 
and in turn clocks pin 1 of IC3a. 


IC3a is one half of a 74HC112 dual 
J-K flipflop. In operation, it toggles its 
Q and Q-bar outputs on each falling 
edge of the clock pulse and thus di- 
vides the frequency on its pin 1 input 
by 2. The resulting 163.84kHz square 
wave signal on the Q output (pin 5) is 
then applied to op amp IC5 which is 
configured as a Multiple Feedback 
Bandpass Filter (MFBF). 

Because a square wave is made up 
ofa fundamental sinewave frequency 
plus multiple harmonics, we can 
configure IC5 to recover virtually any 
harmonic. In this case, we are using 
IC5 to recover the 163.84kHz funda- 
mental frequency, as determined by 
the three resistors and two capacitors 
between the output of IC3a and its 
inverting input. 

The recovered 163.84kHz sinewave 
output appears on pin 6 of IC5 and 
due to the bandwidth limitations of 
the IC, it is a little “notchy”. For this 
reason, it is further filtered using a 
1.5kQ resistor and a 470pF capacitor 
to remove these high frequency arte- 
facts, This filter circuit also reduces 
the amplitude of the sinewave to 
around 5V peak-to-peak. The filtered 
sinewave is then fed to VR1 which is 
the calibration control for the uH 
(microhenry) range. 

Similarly, for the mH range, IC3a’s 
Q-bar output is fed to pin 4 of IC2a 
which in conjunction with ICic and 
ICid is wired as a divide-by-5 coun- 
ter, Its output appears at pin 3 and 
clocks decade counter IC4, IC4 di- 
vides the frequency on its pin 15 in- 
put by 10 and in turn clocks JK flipflop 
IC3b which divides by two. The sig- 
nal is then fed to MFBF filter stage 
IC6, in this case centred on 1638.4Hz. 

The output from pin 6 of IC6 is a 
1638.4Hz sinewave (also at 5V p-p) 
and this is fed to calibration control 
VR2. Range switch S2a selects between 
the two output frequencies and ap- 


Fig.1: the block diagram for the Digital Inductance Meter. Two precise sinewave frequencies are 
derived and these are fed to a null circuit which contains the inductor under test. The following 
circuitry then measures the impedance of the inductor and displays its inductance in uH or mH. 
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1 PC board, code 04107991, 
124mm x 101mm 

1 plastic case, Jaycar HB6094 

1 front panel label 

1 Digital Panel Meter, Jaycar 
QP5550 (or equivalent) 

1 9V AC plugpack 

1 chassis mount power socket, to 
suit plugpack 

1 DPDT toggle switch (S1) 

1 pushbutton switch, (PB1), 
Jaycar SP0710 (or equivalent) 

1 speaker connector panel, 
Jaycar PT3000 (or equivalent) 

1 knob to suit front panel 

1 ferrite core set, Altronics L5300 
(or equivalent) 

1 bobbin, Altronics L5305 (or 
equivalent) 

20m 0.25mm enamelled copper 
wire 

2 5kQ multi-turn trimpots (VR1-2) 

1 102 wirewound potentiometer 
(VR3) (see text for alternative) 

3 20kQ vertical mounting trimpots 
(VR4-VR6) 

1 3mm x 20mm bolt 

1 3mm nut 

1 3mm flat washer 

1 3mm fibre washer 

13 PC stakes 


Semiconductors 

1 74HC00 quad 2 input NAND 
gate (IC1) 

1 74HC390 decade counter (IC2) 

1 74HC112 dual JK flipflop (IC3) 

1 4029 binary decade counter 
(IC4) 


plies the selected signal to the bases 
of transistors Q1 and Q2 via a 10uF 
capacitor. 


Nulling circuit 

OK, we now have two precise fre- 
quencies, either of which can be se- 
lected and fed to the bases of PNP 
transistors Q1 and Q2. These are wired 
in a nulling circuit. Let's take a closer 
look at their operation. 

The thing to remember here is that 
the emitter of a PNP transistor is al- 
ways 0.6V more positive than its base 
(0.6V more negative for an NPN tran- 
sistor). Thus, if the base of Q1 is at 
5.7V, its emitter sits at 6.3V. Because 
the supply voltage is 9V, this means 
that 2.7V must appear across the asso- 
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4 LM318 op amps (IC5, IC7-IC9) 

1 TLO71 op amp (IC6) 

1 TLO72 dual op amp (IC10) 

1 7809 TO-220 9V regulator (REG1) 

1 78L05 TO-92 5V regulator (REG2) 

1 79L05 TO-92 -5V regulator (REG3) 

2 BC559 PNP transistors (Q1,Q2) 

4 1N914 silicon diodes (D1-D4) 

2 1N4004 1A power diodes (D5,D6) 

1 3.2768MHz crystal (X1), Jaycar 
RQ5271 (or equivalent) 


Capacitors 

4 470uF 16VW PC electrolytic 
7 100uF 16VW PC electrolytic 
1 10uF 16VW PC electrolytic 
7 0.1uF monolithic ceramic 
50.1uF MKT polyester 

3 .01uF MKT polyester 

1 .0047uF MKT polyester 

1 470pF ceramic or MKT polyester 
2 270pF NPO 5% ceramic 

1 220pF NPO 5% ceramic 

3 100pF NPO 5% ceramic 

1 33pF NPO 5% ceramic 

2 22pF NPO 5% ceramic 


Resistors (0.25W, 1%) 
1 8,2MQ (select on test) 


11MQ 25.6kQ 

2 820kQ 34.7kQ 

2 200kQ2 11.5kQ 

5 100kQ 2 1kQ 

168kQ 24709 

147kQ 22702 

133kQ 1 1802 (calibration) 
2 20kQ 41002 

14 10kQ. 1 3.32 (calibration) 
1 7.5kQ 


ciated 270Q emitter resistor and this 
translates into a current of 10mA 
through the resistor. 

This (constant) current will also 
flow in the collector circuit of Q1, 
regardless of the load resistance (pro- 
vided this resistance is not too large). 
If the base of Q1 is now modulated by 
a sinewave, its collector current will 
vary sinusoidally, the average still be- 
ing 10mA. 

Q2 has the same value of emitter 
resistor as Q1 so its collector current 
will be the same as Q1’s; ie, 10mA. 
This collector current flows through 
potentiometer VR3 to ground 

Note that high beta (gain) transis- 
tors are used for Q1 and Q2 to reduce 
the base current, which is a small 


fraction of the emitter current. 

Because the current through Q2 is 
10mA, VR3 (109) will have the same 
voltage across it as an inductor with a 
10Q resistance connected between 
Q1’s collector and ground. This posi- 
tion is labelled on the circuit as “DUT”, 
which means “Device Under Test”. 
The scale for VR3, on the front panel, 
is calibrated from 0-10, We will come 
back to it shortly. 

Q1’s collector is connected to the 
positive (red) input terminal of the 
inductance meter, while the other in- 
put terminal is connected to ground. 
When an inductor is connected across 
these terminals, a voltage appears 
across it. This voltage consists of two 
components; (1) a voltage due to the 
DC resistance of the inductor (as just 
described); and (2) a voltage due to 
the inductive reactance. 

In operation, Q1 drives pin 3 of 
differential amplifier stage IC7 via a 
resistive divider (10kQ & 20kQ), while 
Q2 drives thé pin 2 input via VR3. IC7 
and the following parts, including the 
LCD readout, function as a digital volt- 
meter. 

Before taking a measurement, the 
resistive voltage component must be 
cancelled out. This is done by press- 
ing switch S1 which shuts down os- 
cillator stage IC1a and effectively 
“kills” the sinewave signals selected 
by S2a. Potentiometer VR3 is then 
adjusted so that the signal on pin 2 of 
differential amplifier stage IC7 is the 
same as the signal on pin 3, as indi- 
cated by a 0.00 reading on the LCD 
readout. 

Note that when the meter reads zero, 
the control knob on VR3 indicates the 
inductor’s DC resistance on the cali- 
brated scale. 


Making the measurement 


If S1 is now released, the selected 
sinewave modulates the 10mA col- 
lector current of Q1. This in turn gen- 
erates a sinusoidal voltage across the 
inductor (DUT), the amplitude of 
which is proportional to the induct- 
ance., The resulting sinewave signal 
from IC7 is subsequently rectified by 


Fig.2: the complete circuit diagram 
of the Digital Inductance Met 
is the oscillator, while ICs2-5 divide 
the oscillator signal to produce the 
two precise sinewave frequencies. 
Constant current sources Q1 & Q2 
form the null circuit. 
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9VAC 
INPUT 
` 


3x100k 
Pl 
t P2 
LZ) Lit = 
Neo EL y 
à DIGITAL PANEL METER UNK : 
ji Reiss 


NOTE: TWO 8.2M RESISTORS 
ARE SHOWN CONNECTED TO 
PIN 2 OF IC7. ONLY ONE 
SHOULD BE USED AND IS 


© © SELECTED ON TEST 


TEST TERMINALS 


Fig.3: install the parts on the PC board as shown here, taking care to ensure that 
all polarised parts are correctly oriented. Note that two 8.2MQ resistors are 
shown connected to pin 2 of IC7 but only one is used in practice and is selected 
on test (see text). Note also that the metal case of the pot is connected to earth 
via one of its terminals. 
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peak detectors IC8 & IC9, summed in 
1C10b and applied to the digital panel 
meter. 

IC8 is used to detect and rectify the 
positive sinewave peaks. It works like 
this: when the output of IC7 swings 
positive, pin 6 of IC8 swings negative 
and charges a 100uF capacitor via D4 
and a series 100Q resistor to the peak 
level of the waveform, As a result, the 
voltage across the 100uF capacitor is 
equal to but opposite in polarity to the 
peak positive input voltage. 

D4 prevents the 100uF capacitor 
from discharging as the input level 
falls and the voltage on pin 6 starts to 
rise. In addition, D3 is reverse biased 
during this time and so has no effect. 

Conversely, when IG7’s output 
swings negative, IC8’s output swings 
positive and is clamped by D3 so that 
itis 0.6V above the virtual earth input 
at pin 2. As a result, the voltage across 
the 100uF capacitor is “topped up” 
only during positive signal excursions 
at the output of IC7. 

IC9, the negative peak detector, 
works in exactly the same way but 
with opposite polarity. It charges its 
100uF capacitor to the positive peak 
of the applied waveform. Thus, the 
positive peak voltage is represented 
by a negative DC voltage, while the 
negative peak voltage is represented 
by a positive DC voltage across the 
lower 1004F capacitor. 

Due to the bandwidth limitations 
of the ICs, this rectification is not per- 
fect at the higher frequency. This lim- 
its the accuracy below 10j1H and read- 
ings below this value should only be 
used for comparison measurements. 

The output signals from the posi- 
tive and negative peak detectors are 
summed in amplifier stage IC10b. This 
stage operates with a gain of .056, as 
set by the 5.6kQ and 100kQ feedback 
resistors, to match the signal to the 
sensitivity of the DPM (200mV FSD). 
1C10b drives op amp IC10a which op- 
erates with a gain of two and this then 
drives the IN+ input of the panel me- 
ter. 

Note that the IN- input of the panel 
meter takes its reference from the 9V 
supply rail and normally sits at about 
6.3V. As a result, IC10a must also op- 
erate as a level shifter. This is achieved 
by biasing pin 3 of IC10 to half the IN- 
reference voltage (using two 10kQ re- 
sistors). Thus, under no signal condi- 
tions, pin 1 also sits at 6.3V and the 
meter reading is zero. 


IEC Code 


m Value EIA Code 
Q o1pF 100n 104 
QO .01pF 10n 103 
m .0047nF 47 472 
QO) 470pF 470p 471 
Q 270pF 270p 271 
Q 220pF 220p 221 
QO 100pF 100p 101 
O 33pF 33p 33 
() 22prF 22p 22 


Trimpot VR6 is used to compensate 
for any offset voltage at the output of 
1C10a and allows us to set a zero read- 
ing on the DPM when the output of 
IC7 is at ground. Similarly, VR4 and 
VRS compensate for any offset voltages 
at the outputs of the peak detectors. 

Range switch S2b switches the deci- 
mal point on the panel meter, so that 
it displays the correct value when we 
switch from uH to mH. In effect, this 
switch divides by 10 while S2a di- 
vides by 100, so that we get an overall 
range division of 1000 when switch- 
ing from the uH to the mH range. 


Power supply 

Power for the Digital Inductance 
Meter is derived from a 12VAC AC 
plugpack supply. Its output is half- 
wave rectified by diodes D5 and D6 to 
derive +12V and -12V rails and these 
are filtered and fed to 3-terminal regu- 
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Quite a few changes were made to the PC board of the Digital Inductance Meter 


after this photograph was taken. 


4-Band Code (1%) 
grey red green brown 
brown black green brown 
grey red yellow brown 

red black yellow brown 
brown black yellow brown 
blue grey orange brown 
yellow violet orange brown 
orange orange orange brown 
red black orange brown 
brown black orange brown 
violet green red brown 
green blue red brown 
yellow violet red brown 
brown green red brown 
brown black red brown 
yellow violet brown brown 
red violet brown brown 
brown grey brown brown 
brown black brown brown 
orange orange gold brown 


5-Band Code (1%) 

grey red black yellow brown 
brown black black yellow brown 
grey red black orange brown 
red black black orange brown 
brown black black orange brown 
blue grey black red brown 
yellow violet black red brown 
orange orange black red brown 
red black black red brown 
brown black black red brown 
violet green black brown brown 
green blue black brown brown 
yellow violet black brown brown 
brown green black brown brown 
brown black black brown brown 
yellow violet black black brown 
red violet black black brown 
brown grey black black brown 
brown black black black brown 
orange orange black silver brown 
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PRESS AND AD. 
FOR MET 


This photograph shows the 
completed Digital Inductance 


Meter with the calibration 
inductor connected to its test 


terminals — see text, 


lators REG1 & REGS respectively. 
REG1 provides a +9V rail, while REG3 
provides a -5V rail. In addition, REG1 
feeds REG2 which provides a regu- 
lated +5V rail. 

The +5V rails supply most of the op 
amp stages, while the +9V rail sup- 
plies the digital panel meter and the 
constant current sources in the null 
circuit. The +12V rail is used for the 
positive supply to IC10, as its output 
needs to swing up to near the 9V 
supply of the DPM. 


Putting it together 
Building the circuit is a lot easier 
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JUST. 


ER ZERO 


than understanding how it works. 
Most of the parts are mounted on a 
single PC board and this is coded 
04107991. This, together with the dig- 
ital panel meter, fits inside a standard 
plastic case with a sloping front panel. 

As usual, check the PC board for 
etching defects by comparing it with 
the published pattern (Fig.4). Any 
defects should be repaired before pro- 
ceeding. In addition, part of the PC 
board will have to be filed away along 
the bottom lefthand and bottom 
righthand edges, so that the board will 
fit between the mounting pillars of 
the case. 


Check also that the body of switch 
S1 fits through its matching clearance 
hole in the board. Enlarge this hole 
with a tapered reamer if necessary, so 
that it clears the switch. The same 
goes for the threaded bush of pot VR3. 

Fig.3 shows the assembly details. 
Begin by fitting 13 PC stakes for the 
external wiring points, then fit the 11 
wire links on the top of the board 
(including the one under VR3). This 
done, fit the resistors, diodes and tran- 
sistors. Table 2 shows the resistor col- 
our codes but check them with a DMM 
as well, just to make sure. 

Take care to ensure that all the tran- 
sistors and diodes are installed the 
correct way around and make sure the 
correct part is used at each location. 

Once these parts are in, install the 
capacitors (watch the polarity of the 
electros), the regulators and the ICs. 
We used IC sockets in the prototype 
but suggest that you solder your ICs 
directly to the PC board. Again, be 
sure to use the correct device in each 
location and note that the ICs don’t all 
face in the same direction. 

The trimpots can now all be in- 
stalled, followed by potentiometer 
(VR3). As shown in the photo, VR3 is 
installed from the component side of 
the PC board and is secured using a 
nut on the copper side. Its terminals 
are connected to their pads on the PC 
board using short lengths of tinned 
copper wire. 

Once the pot is in, you have to run 
two insulated wire links between its 
terminals and points CT & CW on the 
PC board — see Fig.4. These points are 
located near Q2, towards the bottom 
righthand corner, Note also that the 
metal case of the pot is connected to 
earth via one of its terminals. 

That completes the board assem- 
bly. Before placing it to one side 
though, go over your work carefully 
and check for errors. In particular, 
check for missed solder joints and 
incorrectly placed parts. 


Final assembly 


Next, attach the artwork to the front 
panel and use it as a drilling template 
for the switches, the potentiometer, 
the test terminals and the panel me- 
ter. The square cutout for the meter is 
made by first drilling a series of small 
holes around the inside of the marked 
area, then knocking out the centre 
piece and filing the edges to shape. 

This done, use a sharp chisel to 


remove the short mounting pillar in- 
side the case, to prevent it from foul- 
ing the panel meter. You will also 
have to drill a hole in the top rear 
panel for the 3.5mm power socket — 
see photo. Be sure to position this 
hole so that the socket clears the panel 
meter when it is mounted. 

The various components can now 
all be installed in the case, starting 
with the switches and the input con- 
nector block which carries the test 
terminals. Bend the lugs on the input 
connector block so that they are paral- 
lel to the front panel, to prevent them 
shorting to the PC board. The board 
can then be fitted inside the case and 
secured using two self-tapping screws 
into the short mounting pillars, 

Before fitting the digital panel me- 
ter, it should have a link fitted from N 
to OFF (to disable the polarity indica- 
tion), In addition, you have to fit three 
100kQ resistors from P1, P2 and P3 to 
OFF. These modifications are all 
shown on Fig.3 (do not forget the link). 

The panel meter we used has an 
external dress bezel with two captive 
mounting screws. This bezel is mount- 
ed from the front and the panel meter 
then fitted over the screws and se- 
cured using nuts and fibre washers. 

The assembly can now be completed 
by running the point-to-point wiring. 
Note the connections between S2 and 
the panel meter. In particular, the 
middle lefthand terminal of S2 goes 
to the ON pad on the meter board (not 
to resistor P3). By contrast, the top 
and bottom lefthand terminals are 
connected to the resistors on P2 and 
P1 respectively. 


Test & calibration 


Before you begin testing, you need 
to wind an inductor which is used 
later during the calibration procedure. 
To do this, wind around 300 turns of 
30 B&S wire on the L5305 bobbin, 
then fit the cores and clamp them 
together using a 20mm bolt, flat 
washer, fibre washer and nut. 

Once the coil has been wound, clean 
and tin the ends, then connect a 180Q 
1% resistor in parallel with it. Now 
put the coil to one side — you'll need it 
shortly, for Step 7 of the following 
procedure. 

To test the unit, apply power and 
check that D5’s cathode is at about 
12V. This voltage will depend on the 
particular plugpack you use and is 
not too critical. Next check the +9V, 


Fig.4: two insulated flying leads must be run on the copper side of the 
PC board, between the pot terminals and points CT & CW, as shown in 
this diagram. 


INDUCTANCE 
METER 


04107991 


Fig.5: check your PC board by comparing it with this full-size etching 
pattern before installing any of the parts. 
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CHIP — 
INDUGTANGE 


PRESS AND ADJUST 
FOR METER NULL 


+5V and -5V rails—these should all be 
within 5%. The panel meter should 
show a reading of around 16.00 or 
160.0, depending on the range. 

Now check the supply rails at the 
IC pins. If these are OK, you are ready 
to calibrate the instrument using the 
following step-by-step procedi 

Step1: connect a multimeter acro 
the test terminals and set it to a rang 
suitable for measuring 10mA DG 

Step 2: press S1 and check the cur- 
rent on the multimeter. It should be 
close to 10mA. 

Step 3: release S1, rotate VR3 fully 
anticlockwise (0), remove the multi 
meter and connect a 3.3Q resistor 
across the test terminals 

Step 4: switch your multimeter to a 
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work cai 


put of IC8 
adjust V 
adjust VR5 
capa 

Step 


ing on 


Step 8: rotate VR3 to the zero ohms 
position and measure the voltage on 
pin 6 of IC7. It must be adjusted to 
zero by fitting a resistor between pin 2 
and either the +5V or -5V rail. Two 
sets of pads have been placed on the 
PC board for the resistor, from pin 2 to 
each supply. Our unit needed an 
8.2MQ resistor to the negative rail. 

Step et S2 to uH and adjust VR1 
until the panel meter reads 174.9. 

Step 10: switch to the mH range 
and adjust VR2 for a reading of 17.49. 

That completes the calibration pro- 
cedure, You can now close the case 
and begin using your new inductance 
meter. 

By the way, if you find that you 
cannot zero (or null) the panel meter 
when measuring an inductor, even 
with VR3 rotated fully clockwise, it 
means that the r ance of the 
inductor is greater than 10Q. Despite 
this, the inductance reading displayed 
when S1 is released should be close to 
the correct value. 


What if it won’t work? 

If you have problems, the first step 
is to check your soldering. In particu- 
lar, look for missed solder joints and 
shorts between adjacent tracks and IC 
pins 

A few voltage checks can also help 
pinpoint problems. First, check for 
5V on pins 5, 6 and 9 of IC3. Pin 6 
of IC5 and pin 6 of IC6 should be 
around OV DC and 4-5V AC. Most 
meters will give quite a low reading 
on the AC output of ICS. As long as 
you get an indication, the signal is 
probably OK. The bases of Q1 and Q2 
should be at 5.7V and their emitters at 
6.3V. The collector of Q2 should read 
100mV. 

Note that when the unit is working 
properly and there is no inductor 
across the terminals, the meter will 
read around 16.00 or 160.0, depend- 
ing on the range. This is due to the 
positive peak detector swinging to full 
output and is normal 


Variations 

VR3 can be changed if you wish to 
measure inductors with DC resistances 
greater than 10Q. For example, a 25Q. 
pot will allow inductors with r 
ances up to 250 to be measured, Natu- 
rally you will have to recalibrate the 
potentiometer scale or you can sim- 
ply multiply the front panel reading 
by 2.5. sc 


NEW SUPER LOW PRICE + LASER] 
AUTOMATIC LASER LIGHT SHOW KIT:| 


Secs. Countless great displays from single| 
to multiple flowers, collapsing circles, 
rotating single and multiple ellipses, stars, 
etc. Easy mirror alignment with “Allen 
Key’. Kit inc. PCB, all on board comp- 


JUNE SALE! 


MKIII. Automatically changes every 5- 60fThe ads we placed were so small that most people missed the ads 


[4 CHANNEL VIDEO SWITCHER KIT 

This kit can switch manually or 
[sequentially up to 4 audio/video sources. 
Features inc, VCR relay output for STOP / 
REC, can be switched with PIR or alarm 
inputs Add a security channel to your TV 
[with a VHF modulator, watch TV & flick 


Did you miss it? Well you were not the only one!!! 


10295843562 or 02 95707910. But don't forget our web page 
BARGAIN CORNER where we sell ail of our regular specials 
like runout end of stock & special one or few of items like used 
Security cameras with an incredible zoom lens Canon "C" 
mount, motor driven zoom lens. zoom, aperture and focus. 
F2.8 and the zoom range is 15-150mr 

[Titunit. 280x260 x170mm: 8Kg 


[channels & see who's at the door can be 
auto switched using PIR units Kit + PCB + 
fall on-bourd parts $50. Optional VHF 
modulator / mixer $18 
PELTIER EFFECT DEVICES 
Make a solid state food cooler / warmer for 
the caretc. with 2 heatsinks, a fan and one 
Suitable larme following. Could be used for cooling 
plugcack f overclocked PC CPUs. All 40 X 40mm, 
RRS [4A AT 65deg. Qmax 42W $25 
` 6A AT65deg. Qmax 60W $27.50 
8A AT65deg. Qmax 75W $30 
Device comes with instructions to build 
cooler / heater plus data, Some used 
surplus heatsinks avail 
NEW "NEW" NEW NEW? 
QUALITY AUSTRALIAN MADE 
FEATURE PACKED MINI ALARM 
SYSTEM. Featu 


onents, three small DC motors, mirrors, 
precision adjustable 
mirror mounts:, 


Kitwit 
Kit + laser module + pl 

style case all ata special 

NEW": 

HIGH QUALITY 4 FREQU. CRYSTAL 
LOCKED 2.4GHz AUDIO / VIDEO LINK. 
Will suit VCRs or Video 

‘cameras. Range of up 

to 100M 2.4 GHz. 12V 

operation VCRs 

DC plugs supplied 

(no plug packs) 


OPTO PACK A total of 104 opto devices:| 


itincludes all components needed...... 
PCB plus all on-board components, connectors. 


{@10mA operation. Ideal for transmitting audio and 
ideo around you home.. Complete Kit forjust$25 

NEW MOSFET STEPPER MOTOR DRIVER Th... 
Hesigned to work at 5V or more & is very powerful & 
/ery efficient (very little heat) and to work wit 


84 various colours and types. All top 
quality brands. Note that minor the ratio / 


oftware like DANCAD etc. for step/dir- 
tion signals) and is ideal for CNC 


central locking 
output, imobiliser 


projects. It will work very well with the stepper output, indicator 


types of visible LED's supplied may vary. 
VISIBEL LEDs...5mm_ 

14 X Yellow clear...6 X Red 
24deg....2X Yellow LED (clear) 24deg. 


LED (clear) 24deg. 

3mm 

14X Red LED diffused 70deg 
[4X 3mm orrect. Yel. LED diffused 70deg 
SPECIAL 

1 X 5mm IR LED blue 
Phototransistor. 
Phototransistor.,.1 XIR Receiver module 
2X DiL rect, black PIN Photodiode. 


UMC-486 CACHE ISA SX 40Mhz. 


40Mhz CPU, 
booklet& QA 
report. inc.. 
5X16bit& 
1X8bit slots, 
spacefor4 X 
32 pin SIMMS| 
&1X72pin 
SIMMS, com- 
pact (220mm 
X 170mm) 


(clear) 


16 X Red LED (clear) 24deg...38 X Green 


X 3mm Clear} 
3 X 5mm Clear 


NEW...PC MOTHERBOARD. 
In original packaging and With 486- 


From the hardware tothe 
software, this is a professional 

kitin every way. The software 

is professionally written with 
attention todetail. tcanper- __ 
form... single or multi chases, flashes 


with support from a sound card. Just about any lighting affect you can think of. 


9 y 
fash relay, Has ( ) 
with 2key-fob 
[transmitter keys. Drawn in proportion 
[NEW NEW NEW "NEW" 
SAW RESONATOR LOCKED. NO 
TUNING 433 MHz UHF DATA TX & RX 
MODULES +ENCQD Os 
Many security 
(codes. 4 zones, 


in be driven by a PC alone or| 


MINI PIR DETECTOR 
PCB MODULE (G66) 
Pre-built 3mmx34mm PIR. / 


Imulti channel, 
[See our WEB 
ISITE formore 


12V Automotive Relays 
with 30A SPDT Contacts (73 ohm relay 
Coil). RRP $7. our price $3 ea. $10 for 4 


module with an attached 
Freznel lens & cable with 4 

pin connector Ideal for switch- 

ing cameras, alarms etc. 

bargain at just: $18 

NEW 35-140 LED IR ILLUMINATOR KIT 
Switches on when it gets dark or can be 
controlled by alarm sys-tems. With 


TX module $11 
TX + encoder $18) 
RX module $18 
RX + encoder $25} 


LASER DIODE MODULE 
These very bright SmW/650nM modules 
employ a simple 4.5V driver circuit: Data 
supplied on use with higher voltages. PCB 
Á diode are not fixed tothe 
lens assembly, adjustable cny 
focus. LOWEST E 
PRICES EVER: 


AT LAST! A COLOUR CMOS CAMERA 
WITH GOOD RESOLUTION + BUILT| 
IN AUDIO + FREE PLUG PACK] 
+ FREE VHF MODULATOR] 


suitable mount & swivel wall mount...35 
LEDs $25. Extra 35 LED packs (3 max.) 
$14 per pack kitwith 140 LEDs:S67 


""NEW""WHITE LED 5mm 3500mcd. 


Available with swivel mount or dome mount 
Very bright ideal for mini torch etc... $4 A 


housing. E 


FOG MACHINES....... JUST ARRIVED 
Professional quaiity fog machines. This 
lunit would be the perfect 
partner to our laser ~ere" 

light shows, Ideal 


POWERFUL IRILLUMINATORS: 
With strong universal swivel 


fordiscos, 


ed out) & heat sensor to 
monitor charging. s 
BATTERY PACKY” 
These are used & were re~ 
moved from equipment 
as part of routine 
maintenance. We can't fault them. Some. 


22> 


packs) 7.2V trickle charger add $5 


6 CELL NIMh BATTERY PACK. a | 
Brand new 1Ah 7.2Vwith [A special price of $199 S 
EEE tie [oan Da KI BUILD YOUR OWN COMPUTER 


A 


some 6 cell. $0.20 / cell. Guaranteed! 
CHARGER PCB (to suit above 6 cell 


parties, fashion 
paradesetc. 


CONTROLLED 2/3 AXIS MACHINE 
using our now famous GERMAN 


9 
BNC connector (video), DC connector 
(power), RCA connector (audio). 330000] 
pixel, 330 TV line res 
7-12Vde 55mA max. INTRO PRICE $16 


PRINTER designed to work with CNC 
shareware called DANCAD Using the! 
parts of our $46 surplus printer that is 
chock full of steppers, toothed belts, 


“pulleys, bearings etc (see Electronics| 


NEW 12VDC-240VAC/S00VAINVERTER 
This new design is very efficient, is rated| 
at 300VA constant not peak (when ourl 
transformer is used). It has auto switch on 
and uses High power MOS-FETS that| 


Australia June 99). we have plans/notes| 
for $9 (on floppy) aada 


16 X 2 LINE LCD CHARACTE 
DISPLAY + 1M IDC ext. 


o 


OATLEY ELECTRONICS 


PO Box 89 Oatley NSW 2223 


Ph ( 02 ) 9584 3563 Fax 9584 3561 


orders by e-mail: oatley@world.net 

www.oatleyelectronics.com 

‘major cards with ph. & fax orders, 
Post & Pack typically $6 


Prices subject to change without notice| 


ble, LED, 
buzzer & switch ons PCB. $120r3for$30 
i f 


(NEW) 12V / 2.3Ah AUDIOVOX LEAD} 
ACID BATTERY (Model BTR-1900). 
Priced at a fraction of their real value (as) 
used in video cameras & older mobile |: 
phones - same as panasonic batteries we 
Sold before). 180 (L)x 60 (H) x22 (W) mm, 
0.67Kg, made in Japan. The contacts 
(which are easily solderable) are at one 
end of the battery. 2 batteries + suitable 


float char 
ae 
2 


$20 


> | alarm before cutout. 


require very minimal heet-sinking. The kit 


inc. PCBs, all onboard components, 4 high’ 
power MOS- einer al 


FETs and 
all for $35, 
Tosave 
money you 
canuseyour 
own transformer 
or we can supply 
the Kit+a high quality compact toroidal 
transformer plus wiring kit plus a used| 
large electrolytic capacitor for $89 
~ CCD CAMERA SPECIAL = 
WITH A FREE UHF MODULATOR 
The best "value for money" CCD camera 
on the market! 0.1 lux, High IR response & 
-res. Better than most 
cheaper models. 32 X 32mm, 
$99... With tof these 
lensespinhole = 
(60deg.), 92 deg.; 
120 deg. orfor 
(150 deg)add $10 


mount & 50X50X50mm 

30LED$20..80LED$36 

KEY-CHAIN LASER POINTER 

machined metal housing + £ 

axtar "E 
E 

E 9 $10 

eries 50c Eat 

PELTIER CONTROLLER: This kitisa sw- 

made design & correctly controls temp. of 

+ onboard parts + new surplus case. $15 

COMPLETE INTELLIGENT BATTERY | 

For the home or car New Battery Monitor 

Kit:12v/24v monitorwith 4 


housing: 10 LED $10. 

ina presentation box. Quality _ 
batteries FREE, 

NEW: NEW NEW" >N Ew) 
peltiers to 10A (very efficient design) PCB 
POWER MANAGEMENT SYSTEM 

low voltage cutout, audible 


Designed to use minimal 
power & has a battery 
saving 12led bar-graph 
indicator. Kitinc PCB, all 
onboard parts, label, 10A 
cutout MOSFET + suitable 
surplus case for $32....For 50A MOSFE 
|(IRFZ44) add $3. 

To complete your solar system we have 
12-24V SOLAR REGULATOR KIT: 
15A Kit inc all onboard parts & PCB. $25 


‘MINI AUDIO MODULE - (Pre-buil 
This amp/pre-amp is Ideal 

for use with our PS Be) J 
cameras. 12Vde, k 


Hi sensitivity, 0.6W output L -== 
loperation includes electret mic. $10 


ET 


SC-JLY-99 


Whether you are want to monitor a 
surveillance camera or transmit 
your VCR’s signal to another TV set, 

this Video Transmitter will come in 
handy. It avoids the need for difficult 

cabling and can send signals over a 20- 

metre range. 


By JOHN CLARKE 


common to install video surveillance 
cameras, to improve safety and to 
deter thieves. You can use them to 
monitor the swimming pool, the 
front or rear door and the baby 
sleeping. But while they pro- 
vide you with a clear cover- 
age of the area under sur- 
veillance, they can be very 
difficult to install. This is 
because you need to run 
wiring between the camera 
and monitor which can in- 
volve drilling through brick 
walls and accessing tight 
spots in the ceiling or un- 
der the floors. 

Using a Video Transmitter 
removes the need to run the wir- 
ing. It also means that you can use a 
television set to receive the signal. This 
is because the video signal from the cam- 
era is modulated and transmitted through 

the air just like a miniature TV station. 
Note that a video monitor cannot di- 
rectly be used to receive the signal. If you 
want to use a video monitor, you will 
need to use a VCR to receive the signal 


|: IS BECOMING MORE and more 
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first. The video output from the VCR 
can then be connected to the monitor. 

The Video Transmitter can also be 
used to transmit signals from a VCR to 
asecond or remote TV set in the home 
without interconnecting wires. 

The Video Transmitter is housed in 
a small plastic case. It has a telescopic 
antenna to transmit the signal and is 
powered from a 12VAC plugpack. It 
has a 12VDC output for powering a 
video camera and audio board. The 
transmitter’s modulator will accept 
both video and sound inputs. 

The schematic arrangement for the 
Video Transmitter circuit is shown in 
Fig.1. It comprises a power supply, a 
video modulator and two wideband 
amplifiers, The video modulator pro- 
duces a modulated television trans- 
mission on VHF channel 0 or channel 
1. This radio frequency signal is then 
boosted by the two amplifiers to a 
sufficient level for transmission via 
the telescopic whip antenna. 

The transmission range depends on 
the transmitting and receiving anten- 
nas. From our experiments you can 
expect good reception using a short 
antenna over a 15m range in a typical 


RECEIVING 


ANTENNA ANTENNA 


operates at VHF channel 0 or 1. 


AMPLIFIER 
1 


AMPLIFIER 
2 


: block diagram of the video transmitter. The video modulator 


single level home, while reception 
over a 20m range requires both anten- 
nas to be adjusted in length to match 
the transmission frequency. If you have 
a 2-storey home, you will probably be 
able to obtain satisfactory results from 
one level to another but if your home 
has reinforced concrete floors (ie, with 
steel mesh), the system will not work 
from floor to floor. 


Circuit description 


The circuit for the Video Transmit- 
ter is shown in Fig.2. The video signal 


ANTENNA 
a w 
sv 16 
Vip, TNW svn 
input AAA 
veso 
+ LEVEL: 
VRI 
1000 
w, 10 P 
AUDIO, = K U U 
C] a t oog Eic 
G cinc “UPCI688G 
T ù 820 
S 
TavAc 
FROM lj 
PLUGPACK illo 
G 
+5V 
(CX 
VIEWED FROM 
BELOW 
Llo, UR 5T 0.63mm ENCU WOUND ON 
NEOSID 1050/2/F29 BALUN CORE 412 
uy 
rr A OUTPUT fat D 
uPC1688 
G 
7 : TENS 
VIDEO TRANSMITTER 
Fig.2: two cascaded wideband monolithic wideband amplifiers boost the video modulator’s signal so that it has a 
range of about 15 metres in a typical single-storey household. 
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ANTENNA 


“ICI, IC2 MOUNTED ON 
OTHER SIDE OF BOARD 


007.001 = | 
Cee) [CHANNEL 0/1 Eo | 
ANTENNA 21 SWITCH hat] owe 
COPPERMINE a LU Se 4 > 
SIDE e SHIELD 1 VIDEO AUB T 
ag x 50mm >> U MODULATOR td 
PC BOARD af) ite 
D Eo TOuF 
bi -091 KE nap } 
. OUT \ 
Has- | . vR2 | 
- 2 fe 
uF “~@ \—* \ ( TEN e 
0 Sg (470r | AR VAT || 4704F ) (aie) 
$ A we Jus 7 
NE eal E Toor | 


VIDEO DIO 
C AUDI 
RIE N INPUT INPUT 


INPUT OUTPUT 


Fig.3: wiring layout for the video transmitter. The two surface-mount wide- 
band amplifiers are mounted on the copper side of the PC board - see photo. 


© 02407991 


VIDEO TRANSMITTER 


Fig.4: actual size artwork for the PC board. 


is AC-coupled via two back-to-back 
470uF capacitors to remove any DC 
offset and then applied to trimpot VR1 
which sets the video level applied to 
the modulator. If the video level is set 
too high, the modulator will produce 


a signal that is received as overly bright 
and washed out. Conversely, if the 
video signal is too low, the picture 
will appear unsaturated (dark) and 
may have a tendency to roll due to an 
inadequate sync signal 


BALUN CORE 
Fig.5: winding details for 
the input filter inductor L1. 


The signal at the wiper of VR1 is 
AC-coupled to the emitter of transis- 
tor Q1 which acts as a DC level shifter 
and clamp to provide DC restoration. 
In fact, Q1 is connected as an emitter 
follower which is biased by trimpot 
VR2. So how does Q1 work? What 
happens is that the voltage at the emit- 
ter is held constant at 0.6V (nominal) 
below the base. The video signal is 
AC-coupled to the emitter of Q2 viaa 
470uF capacitor and while it is able to 
drag the emitter up in voltage it can- 
not pull it down below the level set by 
VR2. This means that the bottom of 
the sync pulses are clamped to the 
emitter voltage while the video signal 
can ride up above this le 

Hence, DC restoration has been ap- 
plied to the video signal before it is 
fed to the modulator. So what does all 
that mean in practice? It allows the 
best contrast range in the transmitted 
picture; ie, the full range from black to 
white in a B&W picture or luminance 
in a colour picture. 

The audio signal for the modulator 
is coupled in via two 10uF capacitors 
connected back-to-back. 

The RF output from the modulator 
is applied to two monolithic amplifi- 
ers, IC1 & IC2, connected in cascade. 
The specified amplifier, uPC1688G, 
is a wideband surface mount device 
capable of providing amplification for 
frequencies up to 1GHz and the power 
gain at 500MHz is typically 21dB. 

A .001uF capacitor couples the sig- 
nal from the video modulator to the 


Table 


Resistor Colour Codes 


a No. Value 4-Band Code (1%) 
a 1 10kQ brown black orange brown 
oO 2 820 grey red black brown 
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5-Band Code (1%) 
brown black black red brown 
grey red black gold brown 


12V AC 
INPUT 


12V DC 
OUTPUT 


VIDEO 
INPUT 


AUDIO 
INPUT 


Fig.6: this is the full-size artwork for the front-panel label. 


input of IC1 while and 82Q resistor 
provides loading for the signal. The 
output of IC1 is then AC-coupled to 
IC2 via another .001uF capacitor and 
loading is provided by an 82 resistor 
connected in series with a .001uF ca- 
pacitor. 

With two of these amplifiers work- 
ing in cascade you might think that 
there would be quite a strong signal 
being fed to the whip antenna but the 
reality is a little different. Let’s look at 
what happens. First, the nominal out- 
put level from the video modulator is 
78dBuV and this means that the out- 
put is 78dB above 1uV. This corre- 
sponds to about 8mV of signal into 
75Q or 0.85uW. The two uPC1688G 
amplifiers each have a power gain of 
about 21dB (at or below 500MHz) and 
so we are amplifying by a total of 
42dB. This corresponds to a power 
amplification of 15,848 and the total 
expected power at the antenna is 
13.4mW. That's in theory 

In practice, the coupling losses 
caused by loading mismatches at each 
stage and to the whip antenna mean 
that the signal radiated by the whip 
antenna is really quite small but ad- 
equate to give a maximum range of 
about 20 metres inside a typical home. 

Power for the circuit comes from a 
12VAC plugpack which is fed via a 
low-pass filter consisting of inductors 


ble pacitor Codes 
O Value JECCode EIA Code 
O oF 109 10n 
O .00tuF 102 in 


Lla & Lib, wound on a balun core, 
together with two .01uF capacitors. 
These prevent video signals from be- 
ing radiated from the mains leads and 
also prevents hum modulation in the 
video transmission. 

The filtered AC voltage is full wave 
rectified using diodes D1-D4 and 
smoothed with a 470uF capacitor. It is 


modulator and ampl 
provides +12V for a video camera. 


Construction 
The Video Transmitter is c 


n- 
structed on a PC board coded 0240- 


5991 and measuring 105 x 60mm. It is 
housed in a plastic case measuring 
130 x 68 x 41mm. 

You can begin construction by 
checking the PC board against the 
published pattern. Check that the hole 
sizes are correct and that there are no 
shorts or breaks between trac 
also that the PC board clips neatly 
into the integral clips within the plas- 
tic case. 

Fig.3 shows the PC board compo- 
nent overlay and wirin; 
stall the resistors first, using Table 1 
as a guide to the colour codes for each 
value. Then insert the PC stakes at the 
input terminals, the antenna output, 
the RF output from the modulator and 
the three anchor points for the verti- 
cal shield between the RF output and 
the 3-terminal regulators. 

Install the video modulator and be 
sure to solder its throe earth pins to 
the PC board groundplane. The RF 
output from the modulator requires 
an RCA plug to be inserted with a 


1 PC board, code 02405991, 
105 x 60mm 

1 single sided blank PC board, 
15 x 50mm 

1 front panel label, 125 x 65mm. 

1 VHF video modulator (Jaycar 
LM 3850) 

1 plastic case, 130 x 68 x 41mm 

1 12VAC 300mA plugpack 

1 balun former 1050/2/F29, L1 

2 RCA panel-mount sockets 

2 DC panel sockets 

1 TV telescopic antenna 

1 RCA line plug 

1. 150mm length of 0.63mm. 
enamelled copper wire 

1 150mm length of medium duty 
hookup wire 

2 spade or eyelet connectors 

1 6mm spacer 

1 M3 x 15mm screw and two 
nuts 

1 M3 x 10mm screw, star washer 
and two nuts 

14 PC stakes 


Semiconductors 

2 uPC1688G wideband 
amplifiers (IC1,IC2d) (DSE Z- 
6011) 

17805 5V regulator (REG1) 

17812 12V regulator (REG2) 

1 BC337 NPN transistor (Q1) 

4 1N4004 1A diodes (D1-D4) 


Capacitors 

1 470uF 25VW PC electrolytic 
3 470uF 16VW PC electrolytic 
5 10uF 16VW PC electrolytic 
4 .01uF ceramic 

4 .001uF ceramic 


Resistors (1%, 0.25W) 
110kQ 

2 82Q 

1 1kQ horizontal trimpot, VR2 
1 10029 horizontal trimpot, VR1 


short length of hookup wire soldered 
to the centre terminal. This centre 
terminal wire connects to the PC stake 
as shown. Solder a short length of 
wire at the side of the RCA plug and 
connect it to the earth PC stake. 

The remaining components can now 
be mounted. The electrolytic capaci- 
tors must be inserted with the correct 
polarity while the small ceramic types 
can be inserted either way round. The 
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The vertical shield piece consists of a piece of blank 15 x 50mm PC board and is 
installed by soldering it to three PC stakes, as shown here. A piece of tinplate 


could also be used for the shield if you don’t have any blank PC board. 


codes marked on the side indicate 
their value and Table 2 shows the 
possible markings for the two values 
used in this circuit. The ceramic ca- 
pacitors should be mounted as close 
as possible to the PC board. 

The 100 trimpot (VR1) may be 
marked with a 101 code while the 
1kQ trimpot (VR2) may be marked 
102. Install these in the positions 
shown, Diodes D1-D4 must be ori- 
ented as shown and when installing 
the regulators be sure you position 
the 5V one (REG1) nearest to diode 
D2. The regulators are mounted with 


You will need to use a fine-tipped soldering iron, a pair of 
tweezers and a magnifying lamp when soldering the two 
uPC1688G wideband amplifiers (circled) to the copper 
side of PC board. Be sure to correctly identify pin 1 (the 
wider pin) of each IC before soldering it into place. 
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a 6mm spacer between them, with a 
15mm M3 screw and nut clamping 
them together. This acts as a form of 
heatsinking for REG1 and as an earth 
point for the supply filter. 

The vertical shield is made from a 
piece of blank PC board (or tinplate) 
measuring 15 x 50mm. It is mounted 
as shown by soldering the copper to 
all three of the PC stakes. 

Amplifiers IC1 & IC2 are tiny sur- 
face-mount devices which are mount- 
ed on the copper side of the PC board. 
The surface-mount package is rectan- 
gular with a tab connection at each 


corner. You will need a soldering iron 
with a very small tip and ideally, you 
should use a desk mount magnifier 
lamp when doing the job. You will 
certainly need it to identify pin 1 on 
each uPC1688G package. It is slightly 
wider than the remaining three pins 
and must be positioned as shown on 
the PC board. 

Inductor L1 is wound as shown in 
Fig.4. Use 0.6mm enamelled copper 
wire and wind on two coils of five 
turns each, in the directions shown, 
for L1a and L1b. 

Use the panel label as a guide to 
drilling the holes for the RCA sockets 
and the DC sockets in the side of the 
box. A 3mm hole is also required for 
the antenna mounting screw which is 
positioned adjacent the antenna out- 
put PC pin. Drill out these holes and 
position the PC board in the box. Wire 
up the antenna to an eyelet terminal 
and secure it with the 3mm screw, 
star washers and two nuts. 

If you do not want to use a tele- 
scopic antenna, you can use a length 
of wire instead. 

Fit the RCA sockets and wire these 
up with hookup wire. The 12V DC 
socket can also be connected with 
hookup wire. The 12VAC socket is 
wired via inductor L1 and the termi- 
nals are bypassed with the .014F ce- 
ramic capacitors. These are earthed to 
a solder lug eyelet which is secured to 
the screw located on the regulator tabs. 


Testing 


With all the wiring complete, check 
your work carefully against the dia- 


This close-up view shows how the telescopic antenna is 
mounted on the side of the case using an M3 x 10mm 
machine screw, two nuts and a star washer. If you don't 
want to use a telescopic antenna, you can use a length of 
wire instead. 


The two 3-terminal regulators are bolted together with a 6mm spacer between 
them, using a 15mm M3 screw and nut, This acts as a form of heatsinking for 
REG1 (5V). Be sure to orient these two device correctly; their metal tabs both 


face towards the shield piece. 


grams of Fig.2 & Fig.3. Then apply 
12V from an AC (or DC) plugpack to 
the input socket and measure the volt- 
age at the outputs of REG1 and REG2. 
You should obtain +5V and +12V re- 
spectively. The supply pins to IC1 
and IC2 can be measured on the .01uF 
capacitor leads and should be +5V. 
Similarly, the input and output DC 
voltages on IC1 & IG2 can be meas- 
ured on the .001uF coupling capaci- 
tors. They should be +0.91V on the 
input and about +3.3V at the output. 

You can test the transmitter by ap- 
plying a video signal to the input. 
This signal can be obtained from the 
output of a VCR, a video camera or a 
TV pattern generator, Connect an an- 
tenna to the TV set using a set of 
telescopic “rabbit ears”, a “spiral” di- 
pole or a ribbon cable dipole. Alterna- 
tively, you may be able to receive the 
signal via your roof mounted TV an- 
tenna. 

Adjust trimpot VR1 slightly anti- 
clockwise from its fully clockwise set- 
ting and set VR2 fully clockwise. 


Check that the TV can receive the 
signal transmitted by tuning the TV 
set to the transmitted channel. The 
channel switch on the video modula- 
tor is channel 0 when positioned to- 
wards the outside of the case and on 
channel 1 when positioned towards 
the RF socket. 

Now adjust VR1 for the best picture 
contrast. In some cases, you may need 
to adjust VR2 slightly anticlockwise 
to improve the contrast from a video 
camera. You should not need to use 
this adjustment when the video sig- 
nal is from a good program source 
such as from a VCR recording or off- 
air signal. 


Antenna adjustments 


If you want the maximum range 
from the Video Transmitter you will 
need to carefully adjust the element 
length ofboth receiving and transmit- 
ting antennas and make sure that both 
antennas are oriented identically. For 
example, they can be mounted both 
upright or both horizontal. 


For channel 0, the antenna can be 
1/4-wavelength (whip) at 810mm long 
or half wavelength (dipole) at 1.62m. 
The channel 1 antenna length should 
be 660mm (whip) or 1.3m (dipole). 
Note that these lengths may need to 
be made about 5-10% shorter to 
compensate for the effect of the an- 
tenna thickness on the radiation im- 
pedance. You can make small adjust- 
ments to the antenna lengths to obtain 
the best transmission. 

In most cases, a nominal 1/4-wave- 
length whip antenna on the transmit- 
ter will give good results but 1/2-wave- 
length antennas will provide better 
distance reception. 

Note that we have not provided an 
on/off switch for the Video Transmit- 
ter. This is because it is envisaged that 
the transmitter will mainly be used 
for surveillance cameras where the 
power will be on all the time. 

Alternatively, if the transmitter is 
used to send signals to a second TV 
set for occasional usage, you can turn 
the transmitter off by switching off 
the plugpack at the power point, by 
unplugging the plugpack from the 
Video Transmitter socket or by install- 
ing a switch in the Video Transmitter 
box. sc 
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SERVICEMAN'S LOG 


TV servicing can be frustrating 


A most frustrating experience is to expend 
lot of time, money and effort on a set, only 
to find that it has to be written off anyway. 
One of my stories this month emphasises 
this downside of servicing. 


Mr Walter's TV set is a Samsung 
CB230Z 30cm AC/DC model, employ- 
ing a TK-100 chassis. This model is 
unusual in that the power supply is 
designed and manufactured for Sam- 
sung by another manufacturer. Fur- 
thermore, there are at least three vari- 
ants on the power supply circuit that 
I know of, with each version becom- 
ing more complex. Consequently, 


when they fail, the latest version is 
harder to fix than the earlier ones. 
By the time I received this set, it 
had already been “fixed” several times 
by a person or persons unknown, leav- 
ing it for me to guess what parts had 
been replaced and whether they were 
the correct replacements. The first 
thing I did was to obtain the service 
manual with most of the modifica- 


THE NOISE WAS SPECTACULAR, 
AS WERE THE PYROTECHNICS... 
MR WALTERS WAS NOT IMPRESSED 
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tions added, which established that it 
was approximately similar to a “ver- 
sion three”, with a few additional 
parts. 

The power supply had destroyed 
itself fairly violently, with a shattered 
mains fuse and a short-circuited IC901 
(STR58041). I also found that resis- 
tors R908 (0.220) and R913 (109) were 
burnt. As these were closely associ- 
ated with transistor Q901 (2SC2335), 
I measured it and it too was faulty. 

Measuring and checking all the 
other components didn’t show much 
else wrong. I replaced resistors R903 
and R916 (180kQ) to be on the safe 
side but everything else looked OK. I 
didn’t replace the electrolytic capaci- 
tors as they looked fairly new. I then 
switched the power supply on 
carefully, using a 200W globe 
in series to limit the current. 
The set came on without dis- 
tress and even with the globe 
removed, it was quite content, 
delivering 24V to the set, 
which gave a good picture and 
sound, 

I let it run for the rest of the 
day and it was still going 
well five hours later, The 
heatsinks were warm 
without being hot 
and I was quite 
happy to pro- 
nounce it fit and 


well. 
Pyrotechnics 
The owner 


couldn’t pick it 
up straight away 
so I left it on test. 
Of course, you can 
guess what hap- 
pened when he fi- 
nally showed. I was 
demonstrating the set to 
him, flicking channels with the 
remote control, and everything 
was fine until I switched it to 
standby and then on again. 


The noise was spectacular, as were 
the pyrotechnics which almost match- 
ed my red face. As you can imagine, 
Mr Walters was not impressed. 

When he had gone and the smell 
and smoke had subsided, it was back 
on to the bench. I replaced all the 
parts I had already changed and I 
also fitted new EXR electrolytic 
capacitors for C915 (10pF, 100V) 
and C913 (47uF, 100V) for good 
measure. EXR capacitors are a 
new range of 105°C types, de- 
signed for switchmode power 
supplies. 

This turned out to be the right 
move because what I thought were 
new capacitors were actually very 
clean original Samsung units. 
And this, I believe, was 
what had caused 
the trouble be- 
cause, even a week 
later with constant 
switching on and 
off with the remote 
control, the set was still 
working. 

Mr Waters kept asking me about 
the length of the warranty and 
wasn’t happy until I wrote down 
an extra three months on top of 
the three months I normally give. 

I don’t normally do this but in the 
circumstances, he probably had a 
point. 


A frustrating failure 


My next customer was a Mr Milano, 
who has a large extended family so, 
naturally, when his Philips 21CT8873/ 
75Z (KR5187R) TV set stopped, he 
took it to his cousin Angelo who fixes 
hifi systems. Angelo kept the set for 
about three months before finally ad- 
mitting that he couldn't fix it. Actu- 
ally, I think his excuse was “I can’t get 
the parts...” 

Mr Milano finally decided to give it 
to me for a second opinion. At first I 
thought the repair was going to be 
straightforward as the mains fuse kept 
blowing. I hoped it would just be a 
faulty bridge rectifier or dual posistor. 
Unfortunately it wasn't. It was the 
chopper transistor, BUW12A (7687), 
which was short circuit. 

This sent alarm bells ringing. This 
set (2BS chassis) uses a SOPS (Self 
Oscillating Power Supply) and if the 
chopper transistor goes, it is usually 
due to loss of oscillation. That’s be- 
cause the chopper is turned full-on 
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continuously, destroying itself and all 
its drivers. 

This means that the feedback cir- 
cuit has to be checked for faults before 
switching it back on — very carefully — 
with a Variac. If there is no feedback 
and no oscillation, the chopper will 
again self-destruct immediately, so the 
Variac has to be used very judiciously 
above 90V, while monitoring the 140V 
rail. 

Also, to protect the secondary cir- 
cuits, itis a good idea to short the base 
and emitter of the horizontal output 
transistor (25D1577PV) to turn it off 
and connect a 100W globe load to the 
140V rail instead. And although the 
SOPS is short-circuit proof, it is wise 
to check there are no shorts on each of 
the five voltage rails, otherwise one 
could get misleading results. The SCR 
(6727) should also be checked. 


Unsoldered parts 

It was while I was preparing to do 
all this that I noticed various compo- 
nents were unsoldered, which made 
me even more concerned. So, just to 
be cautious, I spent some consider- 
able time checking these components 


with the ohmmeter, The haul I col- 
lected included the horizontal output 
transistor, the two SOPS drivers, the 
optocoupler and fuse 1601 (125mA). 

After replacing these I set to work, 
using the Variac to wind up the input 
voltage. I took it right up to 240V 
without any drama and the 140V rail 
was stable. 

Unfortunately, when I removed the 
shorts, globe and Variac, the set fired 
up but nothing happened. The 140V 
rail had dropped dramatically and the 
horizontal output transistor was very 
hot. I diagnosed that the horizontal 
output transformer (5620) was almost 
certainly faulty. This is very common 
on the 2BS chassis — and also presents 
the difficulty of unsoldering the legs 
through the rivets. 

OK, so this repair was going to be 
expensive but this was commensu- 
rate with the sors features. It is, after 
all, a 51cm stereo remote TV set and 
looks the part. It cost about $1500 in 
1988 and this one was well looked 
after. But wait; there’s more. 

After the new horizontal output 
transformer was fitted, I expected to 
see a picture but no. We still had 
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almost exactly the same symptoms. 
The 140V rail could still be restored 
by shorting out the base and emitter of 
the horizontal output transistor (7618), 
so I concluded that either the new 
transformer was faulty or there was a 
short across its secondary from some 
other part of the circuit. 

DC checks revealed that the four 
voltage rails derived from the trans- 
former were OK, as indeed were all 
the other circuits connected to it. Af- 
ter removing the jumper across the 
base/emitter leads of the horizontal 
output transistor, I unplugged the 
leads (D17) to the horizontal deflec- 
tion yoke. Everything now came on 
properly, with the 140V rail at its cor- 
rect level. Removing the deflection 
yoke finally revealed a sorry mess that 
had been responsible for all the trou- 
ble. 


Stopgap yoke 

The next problem was to replace 
the yoke (5990), as it was beyond re- 
pair. The yoke is not listed as a spare 
part and is only sold with the self- 
converging picture tube A51 EBS60X. 

Initially, I found and fitted an old 
deflection coil from a KT3 chassis, to 
confirm that my diagnosis was cor- 
rect. That restored the picture, even 


Acknowledgements To Readers Letters 


1 would like to acknowledge two 
letters from readers offering advice, 
prompted by stories in recent col- 
umns. These letters were published 
in the May 1999 “Mailbag” pages. 

First, | am indebted to Mr T. Cairn- 
ey for his five minute replacement 
technique tip for the Akai loading arm 
block (prompted by the Akai VP170 
story, January 1999). This technique 
is fine if the spring doesn’t come off 
with its broken axle (which it invari- 
ably does) and lodges between the 
white slide plate and jams the mecha- 
nism. Then, unfortunately, the only 
answer is to remove the deck. 

Itis interesting to see some of the 
decks fitted in this series of Akai 
VCRs; many differ considerably from 
the exploded diagrams in the service 
manuals. 
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though the geometry and convergence 
were wrong. The closest deflection 
yoke available as a spare part was a 
type 4822 150 10282. However, this is 
not designed for use with a self-con- 
verging picture tube like this. 

Although others have had some lim- 
ited success fitting this yoke on this 
tube, I have found the dynamic con- 
vergence to be unacceptable. This par- 
ticularly applies to the top and bot- 
tom of the screen where it is over 
2mm out, even when an additional 
magnet ring assembly is fitted and 
adjusted carefully. The impedance of 
the coils matches close enough, the 
horizontal being 2Q and the vertical 
13Q, but the coil construction layout 
is completely different. 


The final straw 


The sad thing was that this was the 
straw that finally broke the camel's 
back. The additional cost of even a 
substitute yoke, giving a not-so-good 
picture, could not be justified for an 
11-year old set and so it had to be 
scrapped. To ease my pain for the 
amount of time spent on it, Mr Milano 
gave me the set for spares and it now 
sits in the corner supporting other 
junked sets. And he went out and 
bought a new one. Ce la vie. sc 


Second, | was very interested in 
Paul Schick's comments (prompted 
by the Masuda T1092 story, April 
1999 ) on why diodes get hot. | find it 
very difficult to get specifications and 
equivalent books or software on di- 
odes or, indeed, any information at 
all on the huge variety available. This 
sometimes makes it extremely diffi- 
cult to find substitutes that work. 

| would find it very useful to have 
the differences between the various 
diode types explained. These include 
high-speed switching, switching, 
modulator, controlled avalanche, val- 
ley point current and general pur- 
pose types. 

It would also be useful to have a 
reference that deals with the number 
codes for zener diodes, which differ 
between manufacturers. 
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*Qtc: 0.8 (Butterworth) *-3dB Freq (Hz): 40 fashion statement now for only $2.95 from any E, 
*Inside cabinet dimensions: ste : 0.7 (Butterworth) “aia Jaycar store. They are free to any buyer who EBA 

408(w) x 323(H) x 257(D)mm. inside cabinet purchases over $100 from any Jaycar store. You PS 

A 265, B 250, 


dimensions: have to remember to ask though! Cat, HP-1800 | =» $2.95 
4) c23 475(w7) x399(H) x206(D}mm 329 
its 9209 ZE eenen È Desk Mount Magnifier Lamp 


9 


Cat. CS-2228 - Buy in July and receive a FREE Cat. v 
12” KNOCKDOWN CABINET Magnifier and flexible stand \__, t 
Made for the 12" double magnet driver. Needs to be all (QM-3530) worth $19.95. 
9 ‘screwed together, and finished. Carpet - Cat. CF-2757 Buy 
i $19.95. Size 536(H) x 337(W) x 337(D)mm. Box kit. This 


x Cat. CS-2538 


Cat. QM-3525 


L pra 
<w 


the year! This is the amp 
module as used in the Aura Interactor Body Blaster. 
Ideal for experimenters! The main amplifier is 
21WRMS into 4 ohm, mono class B output 
design. The preamp has filters and switches to 


practically DC to 3khz as required by the 
Interactor. As this is designed primarily to 
amplify kicks, explosions and crashes into the 
Interactor Shaker, it is not a “Hi Fi” unit. Get weird 
and wonderful sounds using the music/games filter and 
‘controls in the preamp of this unit. In the games position the preamp filter 
divides the input frequency by half to give more “whoomp” to those 
thumps, explosions and crashes. Use two of these for a stereo setup 
and power from a 12/0/12 AC at 1.25A transformer or use our Cat 
MM2005 12/0/12 transformer @ $26.50 which willl handle two with ease 
Floused ig nif ith the following: eh 
joused in a nifty case with the following: Input 
socket - 3.5mm mono from your music / RCA Lead 
instrument source *Power socket - 3 pin din 
‘socket, for 12/0/12VAC from your power supply 
*Output socket, RCA direct to 4 ohm *Music / 


ONLY 


$5 EA 


This lead 
hasan 3 
RCA 


game switch *Normal/A/B switch Filter control plug on 
*Power/volume/on-off control/power LED/amp one end, 3m of = 
output clipping indicator. Case size 200(L) x speaker cable terminated $4.50 each 
100(W) x 55(H)mm. Cat. XC-1006 to 2 spade lugs (small & 

medium). Limited BUY 10 $10 
Audio Lead aty avail. Cat, WA-1125 
3.5mm stereo plug to 3.5 m 
E = length 1.4 Alps Mini Switchpot 
metres. Bulk pack. Stock ee 


up. Cat. WA-1022 


BUY 10 $2ea 
Were $3.95 Only $2.95 ea BUY 100 $1.50 ea 


Need a Longer Lead? 
Same as above but 5m length, Cat. WA-1021 


$4.50ea BUY 10 $3.50ea BUY 100 $2.50ea 


DIGITECH i 
Intelligent DMM 


“Triple display +2 x 3.75 digit 
*Bargraph *Auto/manual 
ranging *Recording *Relative 
mode *Auto/manual data hold 
*Frequency *Transistor/diode 
test 10A Capacitance test 

*40 meg *Holster Cat. QM-1270 
SEE 99 CAT. PAGE 31 FOR DETAILS 


—— 
This beautiful pot is 
dual gang 10K linear with SP switch. 
The body measures only 
11(H) x 9(D) x 23(L)mm_ Su 
ea. 
Cat. RP-3960 


and shaft will accept a 
knurled knob. 


The high quality Alps Slider Pots will 
fit into a DIN sized car stereo. 

They are 20KA dual gang og. | 
Total size is 30(L) x 9(W)mm. 

Travel is 20mm. 

Cat. RP-3925 


ONLY 


We have made a huge distress stock purchase from AURA in 
USA. We have sold thousands of the Interactor 
Backpacks, and now can offer a CUSHION 
VERSION, for a crazy low price. The cushion 
‘should sell for well over $200, but you can grab 

‘one - or more, for only $49.95 each, while stock lasts. 
Cat. xc-1005 = 
This Interactor Cushion will transform low sounds into movement, 


s 

so you can actually feel these through your back. Simply place in your lounge Cat. XC-4714 $22.50 €DR's 

chair, or seat, and complete a 3D sound environment for added impact for home x ae aos Ks $210.00 RAR a = case. 

theatre, computer games etc. The Interactor Cushion can be used with almost any kL 45.95 

PC/Mac, home theatre system, CD player or video. Supplied with black cushion 1 DISK z 
(with inbuilt shaker), amplifier module, 240V mains power supply and Rewritable CD - 10 DISKS $33.50 

onna nade 74min. 650mb ani too pias _ $320.00 
Cat. xC-4720 aa 


BACKPACK cat. xc-1000 


Plug it into computer games, stereos etc, then put the back pack 
on and feel all the low frequency sounds. ONLY 


See P241 of our 99 catalogue for details $39.95 


MAIL ORDER 


S 
AURA SHAKER MOTOR ASSEMBLY «© -a 


An experimenters delight. These units are TÀ 


very similar to those fitted in some really up- r 
market movie theatres. Specifications for the 
‘Subsonic Actuator: «Operating Frequency 


Subsonic, Max force: 20 foot pounds, Nominal ene = 
Force: 0.5 foot pounds per watt *Rated Cate 2 aa 
power: 18 watts continuous RMS. *250)x  $9q gg 


300(H)mm *Weight:1.5kgs 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most electronic products 
from components to built products. If you have marketable 
quantities of stock you need to clear contact Mark Harris or 
Bruce Routley on Ph: 02 9743 5222 Fax: 02 9743 2066 


Token Ring IBM Data Connectors 


Quality RIT Technology connectors - 
made in Israel. Save over normal prices. 


$9.95 10+ $7.95 Cat. PP-1490 


ie ~~ 
aE R = 
Ww 

Cat. PS-1492 


Ideal for Patch Panels etc. 


$5.95 10+ $4.95 


Normally about $50 each. 
$24.95 10+ $19.95 Cat. PA- 


TRADE CARD AVAILABLE FROM OUR 
STORES FOR TRADESPEOPLE, 
FOR WHOLESALE BULK QUANTITY PRICES 
CONTACT OUR WHOLESALE DEPARTMENT. 


Alps Mini Slider Pot 
H 
<W 


Pkt 10 
$5.00 


Pro OFC Double Shielded RCA Leads 


Very small quantities available. Be quick. See 98 Cat, 
page 166 for details. 
Cat. WA-1090 1.5Mts Was $20.95 NOW $19.95 


Cat. WA-1092 2.5Mts Was $29.95 NOW $22.95 
Cat. WA-1094 5.0Mts Was $34.95 


Jaycar Blue CDR’s 
‘Supplied in jewel case. 
Cat. XC-4712 


1 DISK 
1ODISKS $24.50 
100 DISKS $235.00 


Jaycar Blue CDR’S 


In bulk pack of 10. No case. 


$9.95 


- FREECALL FOR PHONE ORDERS 


Computer Lead 
D25 male to 50 pin Centronics 
male. Length is 600mm. 


oon in colour, Cat, PL-0951 


Mini Universal 
Speaker Brackets 


designed, made of super 
strong ABS plastic, this attractive 
two-piece swivel bracket is easy 

to install and adjust. Speaker 
mount dimensions: 41 x 83 x 61mm 
(WxHxD) «Distance from speaker to 

Wall Bomm sTwo pieces suppea, 919-95PF 
one/speaker. *Max weight 7.5kg/pkr. Gat, CW-2804 


$3100 


save $5.00 
save $7.00 


P 
NOW$24.95 L4 save $10.00 


Philips Blue CDR's 
Supplied in jewel case, 
Cat. XC-4711 

1 DISK $3.40 
10Disks $29.50 
100 Disks $270.00 


$2.85 


1800 022 888 


oe 


{1 l MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 E 


New Ethernet Networking Products 


5 Port 10Base-T A my 
Ethernet Hub SoY = $99 
E Accepts CATS UTP or STP twisted pair media 
ing. Five 10 BASE-T Station ports + one 

Í | uplink port. Protocol: CSMA/CD (Carrier Sense as 
Multiple Access with Collision Detection). 2 
7,5VDC external power adapter supplied. 
Complies with IEEE 802.3 10BASE-1/2. Ideally 
for home office or small business use. 

Cat. YN-8070 


8 Port 10 Base-T [> 
Ethernet Hub Rr 


Similar to our 5 port hub with extra 5 
features of extra three station ports 
and one BNC port. Ideally for 

small business or office classes. 
Cat. YN-8072 


$129.95 


PCI Combo Ethernet 


Adapter - 32 Bit 
NE2000 and Microsoft Windows compatible. 
Combination of BNC for thin coax cable 

and RJ45 for twisted pair cable. Plug & Play. 
Includes an extensive driver support (3.5" 
disk) for popular network operating 
‘system. BNC T-connector included. 

Cat. YN-8060 


PCI Fast Ethernet 
Adapter 10/100Mbps E 


Provides full-duplex mode for both 100BASE- 
TX and 10BASE-T. Easy migration - 

single RU45 for 100BASE-TX and 

10BASE-T, NE2000 and Microsoft R 
Windows compatible. Supplied with IT 

driver (3.5" disk) for popular network 509.95 
operating system. Cat. YN-8062 


$44.95 


T Includes laser diode 


L mounted on a PCB e 
with a battery spring 
and on/off switch. 1 


‘Simply connect 3x 1.5V 
battories-nepative to spring mw 1943.95) 
output. Use with laser light show. 
Cat. ST-3115 


ut it 


Generate a dazzling 
laser display using our ġ 

laser module, 

$1315. Using two speed j 
adjustable motors that are fitted with 74 
mirrors, patterns similar to a spirograph 

toy can be projected onto a wall $45.00 


Operating voltage is 6VDC. Kit supplied with 


Conve 


components, Cat. KG-9098 


heatsink (not included 


This switcher enables a computer to control up to 
4 devices: control timing of 

events, create running 
lights. Module simply 
plugs into parallel port 
of a PC (486 or better) - 
software included on 


specifications. 


A Ran wit 


3.5" floppy. 
See cat P22 for $59 95 size for breadboards. All you need to 
details. a do is cut it up into whatever lengths 
Cat. AA-0330 


Electronic Card Switch fans for 


Have a card-activated lock for your Cat. 
work / play room, alarm kes 
system, computer, A/V 
setup, doors & cupboards 
with door-strike 
mechanisms 
-keep the 
“ENEMY” 202818 
away! See 99° YX-2514 
Cat. page 22. YX-2517 


YX-2510 
YX-2508 


Kids 
Remote 


(Whether you're James Bond orjust Featue 
an avid animal observer, this kit will digit telephone number *Stores “SENI 


prey ic Microphone Kit Talking Caller ID 


supplied with Kwik Kit PCB, 


Kwik Kit 


have inexpensive plastic balls that would be (high, medium, low, mute). 
quite suitable as a reflector. Cat. KG-9024 


This voltage converter allows the use 
of fluorescent tubes from a 12V 

car battery. The tubes can be 

4W to 20W. No starters or 
PCB, 2 motors and mirrors plus all electronic Kwik Kit! ballasts required, however 


= module) needed for continuous 
operation, See 99 Cat. page 24 for 


We supply a pack of 5 metres of both red 


& white solid core hook-up wire. It is the ideal Grab a spare? Same as shown in our 


you require & strip the ends. Cat. WH-3030 


g Decorate your gard 
~ Runs on 12V, and has S 


allow you to hear noises froma the (10) most recent calls for 
few hundred metres away. Kit audible review, includes: 
10-digit number, date & 
time of call, Easy one- 
touch review of stored 

calls. *Audibly includes 

the number of “new 

calls”. *Adjustable volume 


microphone and 
all electronic 

A components. 
` "Host 'bargain 
basement’ shops 


“Automatic memory backup. 
*AC power option. 
sIncludes 3xAAA batteries. 


$59.95 
Cat. YT-6000 


Electronic ` 
Barking Dog 3 


‘Adjustable from 
“Chihuahua” to “German 
Shepherd”, this 
electronic dog could start 
an argument with the 
pooch next door, help to 
keep thieves away, or just scare junk- 
mail deliverers away from $ 
27.95 


3e VC 


KWIK Kit 


Cat. AA-0317 


your letterbox! 
Cat. AA-0295 


catalogue page 29 except that the plug 
pins are shorter. These are 10mm long. 


$2.25 


7 Measires Normal Price $12.95 
temperatures from 
Price $ below 50°C to over Only 
47.95 1200°C. Cat. QM-1283 5 
es pasorLerer 
15.95 S 


240VAC 27.50 
240VAC 27.50 
240VAC 

42VDC. 

240VAC 


This laser pointer 
level will allow you 
to check levels and 
lines in a radius of up to 10 metres. 
‘Comes in an aluminium case with a spirit 
level, screw thread for tripod mounting 
and 2 magnets to attach to 

steel structures. Cat. sT-3110 C) 
2KG Digital Scales 


These scales 


i 3 bulbs every metre. will measure 
Contro Coue cas, $59.95 S 1 gram 
Lock your good remotes 2 metres Cat. PL-0939 $6195) reflector cap available to 2 kilos. 
O S BO. Smetres Cat. PL-0938 $10.95 See99Cat. TD (resolution 
the kids use this. Also page 166 for details. - 
24.95 9004 for elderly 10 metres Cat. PL-0937 $16.95 Page 158 for details- e PALI =e 
because its so simple. 15 metres Cat. PL-0942 $22.95 $2.65 metre AX 
Gat. AR-1702 $210/100m Roll Pen metric to imperial, Requires 4 x 
20 metres Cat. PL-0943 Cat. QM-7245, 


$27.95 


batteries (not supplied) 


*Announces caller's 10- =a 


“WV 


e 
MAIL VORDER FREECALE FOR PHONE ORDERS 1800 022 888 äl 


High Density “Rep Plastic Blow Case Technicians Antistatic Super Drill Set 


zn Fantastic tool with 
Speaker Work Mat Deal o 2 
Dampening See 99 Cat. page 138 for full details. change chuck. 
Supplied with 240V 
Material S plug pac 
S soo gsm compared to standard stuf $0 gp Not supplied “Sig as 
is 250 gsm. 700mm(W) x 1Mtr. long. N with blow case. Cat. TD-2460 
Gat. Ax-3696 1 y 1 Was $69.95 
z 
REoy r JULY. 
hepa 2 > sln 
*5 Joules Cat. RN-3407 $1.95 - sas save $15.00 


Gear Shift Indicator 5020P purchase E Spend $75 in any 


of a small quantity $49.95 


d of grey blow Jaycar store in July... 
L enon cars eer moulded cany cases. These sae DESK MAT C: e4 $3950 “M4 you 
L Eee one bat œ originally were made for a TV a Te can buy 


Sept 98. This small kit will 


Fl MAT Cat. TH-17; L. 4 
indicate, with a buzzer game console A accessory FAROR a Eo) $149.00 a moth 


> & flashing light, the 4 r) aren, put could be i CONNECTING CABLE CatTH-1792 $9.95 Repeller 

best time to change. The Buy a piece of foam, ae FLOOR G ROUND CABLE CatTH-1790 $9.95 for Only 

T tis suitable for 3, 4 or S-speed  wasi$52.95) cutouts to suit camera, lens DELUX WRIST STRAP CatTH-1781 $12.95 $7.50 7 
gearboxes. Kit supplied with PCBs cune tie Kal to eee $221.35 Normal price $35.95 


and all electronic components. s JULY Reka See 99 Cat, page 239. 
Suitable enclosure - use our TOSSE Soret. TORI R ADON A save $21 Cat. YS-5530 


R-S, Some fitting to car is. 80(D)mm. Outside dia. is 295 x 
L re Cat Ke-s280 mn. T A Z 4G BLACK CAR ` CCD Surveillance Deal 9 
STEREO POWER aeai tor shops. The deal includes 2 
1 Farad Stiffening Capacitor CABLE GIVEAWAY dome cameras, 5” monitor for counter, 
and Digital Display 3 mains Paier supiy, 2x10 mtr. leads for 
Limited quantity available. Not from Dealers. See 1998 Catalogue, P64, mr S ae naal and wira up ay 
AV This is slighth iller ir 
Capacitor ca. ru-szs0 $199 aster anderen 
i: the ir ne ible. 
Display par rus: SSON fortune. Normal stuff is TE 
Buy Both Catalogue Price $318 $6.95m. Cat. WH-3076 
Only $2.95 mtr. 
$229 save $89 $130 per 50 mtr. Roll os 
Amateur Radio Removeable Hard Disc 
VOX Headset ony Carrier with Frame aaa 


N 95. Make your IDE hard disk < 


ICOM, STANDARD and ALINCO drive transportable => 5” MONITOR Cat. QM-3430 $179.50 
tranceivers. About half the price of other to any MAINS SUPPLY Cat MP-3033 $34.95 
headsets, and they don't even have VOX! computer 2xDOME CAMERAS Cat QC-3472 $258.00 


This headset is designed to suit YAESU, 


This modern communication headset is of with a 
the “single ear, over hea fame K 4 10m LEAD X 2 Cat, WA-1112 $29.90 
type - while its tiny inline L cradle Wy on Normally $502.35 
controller simply clips to installed. The was $39.95 


It or top pocket, Controller has two cradle is easily installed in a $449 save $53 


ty settings and a manual over-ride. “ps ‘standard drive bay, with July 
Cat. AA-2030 the hard disk drive $29. 95 (66 Fuse Chassis Socket 


mounted inside the 


ST WERSTTE FOR oai trame. A key lock sayas With Switch 


Cutout size 47x27.5mm. 


T ided. See 99 Cat. pg. 
NEW WEB SPECIAL BARGAINS re anna pein 
Normally $5.95 save $2 
POLYCARBONATE CASE BARGAIN j $3.95 


We have a limited quantity of 


Kit includes: +3 reversable 
screwdrivers (see our 


3 these cases available at less < BOOK 
Paa: cares. T, /ABEGNNENSGUDETO as 
puller *Retaining remover (Wx 38(H)mm. Colour light grey. MICROCONTROLLER Ñ 
*Spring hook #8 pe hexkey NOrmal price is be about $5.50 “Easy PIC'n” is intended 
set with micor phillips head $2.50 Cat. HB-5620 to ease the beginner 


toward understanding & 


licatic T the PIC lit 
CHECK out ouR NEW KITS ONLINE E et au mag 
ii Microchip Technology, 
ON OUR WEBSITE www.jaycar.com.cu [SN dies, $59.95 


used in the application of 
microconrtroilers. Examples of 

9V DC @ 850mMA. Lead terminates 240V MALE TO 2 X IEC assembly language programs range froma 
toa 1.75mm ID DC power FEMALE simple one to’ turn on LED's to more complex 
plug. SAA approved. Cat. MP-3009 Connect anas far timing 2 for ovent-caunting. Writ 


driver *Vinyl nay 
carry zip-up 
‘carry bag with strap (240x140x35mm) i, $99. 95 
Cat. TD-2050 was $79.9 95 save $20 


7 your programs is covered in-depth & the use of 
$9.95ea, S== L S sean at O a nate 
AND monitor to program does, is emphasized. The approach É 
9 10 s 6 koe ONE POWER POINT! is hands-on with examples, all of which may T 
< $7.95ea %6.50ea Length 1.8m. $44.95 be demonstrated using a very simple demo y 


board (a proje'ct) in the beginning of the book. 


Cat. PS-4102 
Softcover 280x210mm. 161 pages Cat BS-1500 zi 


aS |] A E P WR R S Design Speaker 1000MAH AA 
(SPONSE A 
See last months Hot 4's for a test of the 100W x 2 amplifier. Boxes Fast& Ni-Mh 


150W X 4 RMS Accurately "dade 


100W X 2 RMS 


Cat. AA-0432 Cat. AA-0438 5 = 
with Bass Box NIPPLE 
Pro ai NORMALLY $4.25 


BUY 4 ONLY $3.50ea. 
BUY 10 ONLY $3.00¢a. 


SOLDER TAG 
Cat. SB-2457 


NORMALLY $4.50 
BUY 4 ONLY $3.75¢a. 


See Cat P47 for 
| full details. 


Cat. AA- 0432 


$249 Cat. XC-5020. 
Cat. AA-0438 $339 10” Subwoofer BUY 10 ONLY $3.25¢a. 
10” Subwoofer 10° Pol Sp P Adda subwoofer) AMI/FM/AIR Digital PLL 
Cat. CS-2236 $119 cat. cs-2236 $119 amplifier to your) RAGIO RECEIVEF aircrart B: ond A 
*|10” Subwoofer Cabinet 10” Subwoofer Cabinet car sound system| Receiver. It has Phased Locked Loop 
FE Supplied in kn form S front end. They don't come cheap, (PLL) 
Cat. CS-2532 $99 Cat. cs-2532 $99 for short enables you to tune to a 
TOTAL $557 TOTAL $467 frequency & maintain absolute frequency 
stability. With this set, you tune into the 
Buy together for $509 Buy together for $419 r er tre EE 


and you KNOW you are actually monitoring that 
frequency - not something 18 odd KHz JULY 
Amplifier SAVE. Amplifier save “around” it-Airband Freq 108-140mHz. $70 95 


Cat AR-1795 
4X 50WRMS 548 2X 100WRMS “Oe 


Cat. AA-0438 $339 cat. Aa-0432 $249 
This product has various uses. Its small and 


42” = 
a aan eee and a bright red LED flashes. Push the button 
Cat. CS-2246 $219 Cat. cs-2246 $219 again and the LED stays on, so it makes an 


12” Subwoofer Cabinet 12" Subwoofer Cabinet E Size ienct fuch py ER 
plied in knockdown form, {Supplied in knockdown form AE $5.95 = 

Cat. CS- 99 - 

a osast P papes R asser =| FOSTER C100KO3 


TOTAL $657 TOTAL $567 CARBON FIBRE WOOFER 
Cat. CS-2244 
Buy together for $609 Buy together for $519 
Dummy Dome S 
Security Camera 


Looks exactly like the real thing at a fraction of the cost. Even 


4” WIDERANGE — 
SPEAKER 


They're back ! We have secured a small 
quantity of this fantastic speaker. Ideal 
for midrange and PA widerange. 
Specifications: Impedance 82, power 


includes the metal camera case inside! Suit home, $29 50 handling 10WRMS, frequency response 80- yyy 
office, business. Cat, LA-5315. œ 17kHz. Sold for $21.50 in 19871! $22 95 
Cat. CE-2315 2 
“Those Line-interactive automatic backup supplies are ‘sometimes Armm CAT 5 CROSSOVER 
incorrectly called Uninteruptable Power Supplies (UPS) ours are 
designed for personal computers (Apple, IBM PC etc), & are available ==] PATCH LEA 
in two different sizes - 400VA & 800VA. The ABS basically consists of a 2 metre Cat 5 patch lead with wiring «= 
240VAC inverter which is powered from a battery when the power fails. crossed over. Black in colour. RJ45 Jyly w 
The batteries are of the Sealed Lead Acid type (SLA). Switchover from tous: $12.95 
mains power to backup power is automatic (<4ms) & does not require Cat. YN-8172 
user intervention. Software requires a spare COM port and E 
IRQ to function, An average system will stay powered s NEW JAYCAR STORE IN MELBOURNE 
approx. 4 minutes for 400VA model, & 10 minutes on a> 141A MAROONDAH HWY 
L usually 


enough time to GOOVA cat. me-3095 $249 Pey RINGWOOD. VIC. 3134 


maanani.  LBOOVA cat. e-2096 $399 PH: 03 9870 9053 FAX: 03 9870 2598 
VULKAN 100 Gas Soldering Iron ULKAN VULKAN 229 Sọlde ing 


his kit includes the same soldering tool. The 
accessories supplied in the kit give it a much 
larger range of uses. 


Kit includes: «Soldering tool, safety cap with 


Portable soldering. The Vulkan $49 QE | fint ionition and 2.4mm soldering tip «Flame 
< uses butano gas and is 2 torch tip *Smm not air tip *Hot knife tip 


temperature adjustable (equivalent *Aluminium tray with wetting sponge 
to 10 - 60 watts). It fills in 20 seconds and has up to 90 | «aluminium tray for hot tips E 
minutes continuous use fuel capacity. Supplied witha <te «Carry case with 
|| safety cap, which includes flint for igniting tool. locking clip. powder 89.95 Ņ t 
S Cat. Ts-1250 MADE IN IRELAND Coated steel. 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1 800 022 888 
3s Ñ S z 


x o 


T MAIL ORDER - FREECALL FOR PHONE 


SEECAT 


Board Pinhole in Case Pinhole 
with 


camera: with pues in Case 


Audio with 
Audio 


Cat. QC-3463 Audio Cat. LM-3874 
Cat, QC-3462 is 


$119 $439 
Dome In Case 
Canora with IR Spotlight 


Cat.ac-3472 lllumination cat. Aa-0290 


y 


$119 
Colour 
with 
Audi 


rail power. 


Wa aikaiine — DEDS Gas soldering 
Batteries 4 T= Iron 
0% Mercury F| f Tipp Portable 
2 &Cadmium ` (RIT E soldering. The PC Mount 
ulkan uses 

Pkt of 2 Cat. 88-2428 $2.50 butane gas and RCA Socket 
Pkt of 4 Cat, $8-2425 $4.50 is temperature RGA right angle JP 
Pkt of 2 Cat. sB-2426 $2.75 adjustable. socket. — 
Pkt of 2 Cat, SB-2416 34.98 Cat. PS-0279 -Buya 
Pkt of 2 Cat, SB-2418 $4. 

ov RTD $8.95. $49.95 40¢ ea 


BUY 100 


PCB Slider Switches COD 


1 

These minature PCB right LESS 10% 25€.@q Te garage door, home alarm etc, etc. $ 

angle switches match Supplied with full instructions. Not suitable 39.95 
É each other. There are 7 nen H Boxes for code hopping alarms. Cat. LA-8990 

2 available. L eatures - Pilot eee! 

parece oe Heatsink Deal Porcelain f= 

4(H) x 7(D) mm excluding pins & act, a S DG beatin i drilled tor Terminal Blocks 

ide for 

Ear ae Ed aa, Glazed porcelain terminal blocks 
| SWITCH 2 3PDT 50c each = Seger are ideal for high temperature 
Í (8 position) Cat. SS-0832 cutting. my any flat situations, such as in lighting. 

Hole pack Ask us for competitive bulk 
BEED plugs device. It prices. Illustrations not to scale 


to 
cover screw holes. 

details see 99 Cat. $ 
page 119. Manufacturers - 
contactus Cat. HB-6011 $3.95 


for great 
bulk prices, Cat. HB-6012 $5.95 


Pipe Dal, HB-6013 $3,50 
=. Cat. HB-6015 $2.50 


CD/ Turntable 
Selector Switch 


Allows a CD to be connected to a 
Hi Fi via the turntable input. Includes 
105W Switchmode @enuating network. see 99 Cat. 


page 62 for details. was $19.95 


Halogen Light cx. ac- save $9.95 
Transformer ra ES K 


measures 


INTER MADNESS 


PEN ree Only $20 


Cat. ST-3100 


weet i 


KEYRING rype 
Cat. ST-3102 


Only $15 


Da 


ORDERS 1800 022 888 


e c = 
NEW CCD CAMERAS snc rsczasroromis NEW RE Modulators 
P221FORDETALS For NG& 

Cat. LM-3876 


| =) 


Low Cost 3.5 Digit, Digital Panel Meters 
Brand new models for ‘99. Both units can share a common ground with the voltage 
being measured. This means that you can use these to measure voltages in equipment 
to power the DPM with no problems. 


L.C.D. Panel Meter .surace mount constru 


*Snap retaining into panel *Shallow 
depth *User selectable decimal point 
0.1" launcher connections *+9V single 
Cat. QP-5570 


BOL) x 32(D) 44 
= with mounting brackets x 27mm" 
It has 10 fins, and is anodised 
black. Manufacturers, send us a 


fax on your letterhead for a free ana $0.95 

sample. Cat. HH-8518 SL Sa we 
$2 50 125 100 PCS 3Wire Large 203 380VAC 

< L incetat Cat. Hm-3185 $2.50 


a 


8” Wall Clock 
For CCD Gat, XC-0110 


Cameras Was $12.95 
Requires 12VDC JULY 


Cat. LM-3870 $8.95 


Check our website 
for new web 
special bargains 


L.E.D. Panel Meter 
for reliability 
0.1” launcher connections «Brightness 
matched LEDs *Superbright LEDs FS! 
Attractive bezel wit 
mounting clips *5V 
powered, TTL 
‘compatible. 
Cat. QP-5580 


$25.00 R 


This key fob transmitter will M 
leam the code of your 

transmitter. Brand name replacements are very 
expensive, and sometimes impossible to get. This will 
solve your problem. It can actually learn up to 4 different 
frequencies, so it can be programmed for the car alarm, 


2Wire Medium 10A 250VAC 


2 Way Sound 
Source Switch 


This 
switch 
allows 
youto | 


one pair 


Electronic Transformer! am = of quality Hi 7 mo 
Suitable for 12V hal 2 Fi ke the ul 
€ lights 2x sow, 3x 38W, ox BY ee EL  seesooat. pagerar PYAR ame Sh piece ot equipment $40.00 
20W globes. details. Cat. LR-88400° © July 7-6 like your TV as well as 
Cat.mP-3054 $39.95 -- -- pae 3298.00 saves6o00 $489.00 the stereo. The speaker /Wadig9/95 
outputs are simply wired aasa LT 
3 this switch. L Y 
BUY 5 OF A PRODUCT RTH $100 OR MORE LESS 10% es x 


a 
ee 


^| MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 p m 
== 


2 J z Am Mini Tower Case » Prewound 
E ~Y Power Switch Ferrite Choke 
Rated at 350AH at 30A Discharge Replacement power F Ideal for all wideband choke 

L This battery is designed for use in solar systems. switch for most mini applications, especially 
Size 333(H) 365 including terminals 171x151mm. tower cases. switchmode power supplies etc. 


As these are generally used in professional ‘SPDT contacts. $5.95. Outstancingly effective against 


remote area solar systems. NOTE: When 10A 250VAC. 


$6.95 EMI/RFI entering equipment through 
‘ordering get a quote on road freight. Cat. SP-0746 Ç AC power lines. 100uH 5A. Cat, LF-1270 
Freight Extra. Cat. SB-2325 


sy nms 
Tax Free Price $249 Inc. Tax Price $279 hium - 


Buy 6 $229ea Buy 6 $259ea Ban Kantor 


I re Cat. SB-2540 2:5” to 3.5" kit with 
USB Bargains!!! ALSO AVAILABLE 2 Kaka and $22.50- 
USB TYPE A PC Four Port 36VNI-MHVARTA $12.95 S 922 


July Cat. SB-2428 

MOUNT SOCKET USB HUb 

apac vin Bu AA LITHIUM EXTERNAL. 

Z cat.Ps-o916 w y 10 for = Cat. SB-2412 $29.95 


G mB C Se 
c Walkman Speakers Designed for extra bass 
USB TYPE B PC af performance. Fully adjustable 
MOUNT socker M Madness!! headband and speekers for 


S 


ya $1or See 99 greater comfort. Supplied with 

e a 10 for — connecting up $109 Cat. 3.5mm plug and 6.5mm 

Cat. PS-0920 = $8 — virtually any peripheraltoa page 58 adaptor, Cat. AA-2007 
was $1.95 computer, eg. joysticks, for full was $14.95 JULY SALE 

USB PC Slot Card Meee oa save 51.95 $10.00 
‘Supplied with 2 type $24.95 CD Rom, modems etc. CS-2425 r 

‘A sockets c Requires 6V DC 1A AC was $32.95Pr Sound / Luggage 
A EO [ona EL E ress dib 

S œ L save x 

Cat. PL-0929 Mies is ca r 

USB A to A Cable USB A to E Cable B R B A G Teas 

1.8 metres 1.8 metres ji 

Cat. WC-7540 $9.95 Cat we-7542 $9.95 A GAI N G posay, 


ARE COMINGI!! Fee 
HHH fora Walkman JUN 
but is ideal as a safety $6 00 


2 3 Inductance Meter Kit Ge Cat. AR-1790 | WaS|$9.95" "'save'$3.95 
See 99 Cat. page 46 for full details. Refer SC July ‘99 F 
DOME TWEETER Measures inductors between 10H e 
202 and 19.99mH. Ideal for measuring 4 
Baa speaker crossover inductors, coils etc. L ls E 
. tu display. Two ranges: 10- Wo L - 
was $19.95 JULY ‘eatures LCD display. Two ranges: 10. S <Gonvaph snes) 


Interface *True RMS *Auto / 
‘Manual *3.75 Digits +4000 Count | 
Relative Mode Recording (min, 
max, avg) *Time Mode #10 
| Memories *Data Hold Back 
Light «Input Warning 
Frequency *Capacitance +20A 
| ‘Inductance «Temperature 
#dBM Logic *Diode 

tinuity *Signal Out 

r Off / Keep On 
e Holster 


GatiaM1290 Save $30.00 


$ 1999H and 1-19.99mH. Supplied with 
save $7.00 12.95 PCB, case with front panel label, LCD 


display and all components. 9VAC 


$89.95 
“a plugpack required - use MP3024, 989. 
5” WOOFER Cat. KC-5271 


DUAL VOICE COIL E 

Cat, CW-2102 Video & Audio Transmitter Kit 
was $49.95 JULY. Refer SC July '99 

$3 Transmit video and audio from one room 

save $10.00 i to a TV in another. Ideal for CCD or VCR 

mono sound transmission, channel 0 or 1 


3, 4.5, 6, 7.5, 9, 12V and 12VDC output for video camera. Kit 
includes case, silkscreened front 
DC SOOMA Plug PACK l pcs and al components 


ACA tor SVAC plugpack required - e =" 
daptor | 8VAC pluapack required - use Cellular Batteries 
as sh Cat. MP-3012 Cat. KC-5272 $39.95 


GRAB A SPARE & SAVE!! 
was $26.95 S 2 See 99 Cat. pg. 103 
s = for details. 
J rr $200 Save on 5mm High Brightness LEDS S ee wass Now 
apat 648.95 Colour med Current Voltage Cat Nom Buy 10 Buy50 PEOS SB-2553 Nokia 3110/3810 $39.95 29.95 


Note: All LEDs prices are per each. (Mixed) (Mixed) R 
Red 500 20mA 1.7V ZD-1792 50c $0.40 $0.30 Pa Ep eg oo? 
{ MAA e 1000 20ma 17v zD-1793 ssc soss $0.40 SB-2551 Nokia 100 $49.95 39.95 
Red 3000 20mA 1.8V ZD-1796 95c $0.80 $0.65 |). SB-2555 Nokia 101/121 $45.00 35.00 


WORTH S100 08 tye creer, 82 20mA zov zD-1794 soc soso $0.30 Y ‘SB-2577 Ericsson 788 $35.00 25,00 
$ Yellow 160 30mA 21V ZD-1795 50c $0.40 $0.30 Se E 


LESS [0 ag e 6500 20ma 2ov 20-1777 S1.95 $1.50 $1.00 % 
d Yellow 5000 20mA 20V zD-1778 $1.95 $1.50 $1.00 SB-2582 NEC Fido $25.00 25.00 E) 
> 2% 


{ MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 | 


Video Balun Bargains ES eee K e Mobile Baby 
|Huge surplus stock Re |u oe ee EE « =] See 99 Cat. page 239 for full details 
|purchase! Half price! Video “Mini” Electric Fence Tester = === ] Cat. Al-5540 


Baluns simplify CCD Refer SC May ‘99 Cat. KC-5267 $4.95 i 
cabling, and increase "Maxi" Electric Fence Tester g ee S 


‘transmission distance Refe y F July 
without the need for video amplifiers. Beret b n SAAE $49.95 


Using unshielded twisted paircable | [Programmable Ignition Kit 8 


ES transmission distance is up to 600 mtrs. | [Refer SC June ‘99 Cat. KC-5202 $65.00 save $10.00 
f [for B/W and 300 mtrs. for colour. One FM Radio Tuner Card Kit for Pe 
|balun is required each end. your 
3 TYPES AVAILABLE Refer SC May ‘99 Cat. KC-5270 $45.00 _ | Double Power Point 
1) BNC plug on 200mm = ||Flashing LED Heart Baca pores: of our 
aR dae Reter SC May ‘99 Cat. KC-5266 $29.95 ée Ç 
screw terminals or RJ12 Electricians -Have you got, | 
B | skt pins 4 and 5. Visa versa ‘Screecher Car Alarm your Trade 3 
|for other end - 2 needed - one Refer EA Jan ‘99 Cat. KA-1813 $29.95 Card yen for. onl 
each end. Cat. QC-3425 H even ler 
Bu Rev Limiter / Gear Shift ind ag? | S e posos 911.95 
July $29.95ea Normally $59.95 | | Refer SC April 99 Cat. KC-5265 $24.95 
ld BNC plug input, on balun Audio Compressor 3 Digit Rugged pp | 
|- output RU12 pins 4 sh | [Refer SC Feb '99 Cat. KC-5262 $28.50 DMM DONT 
and 5, Cat. QC-3426 PAY Ç L œ 
Large digits +208 DC ‘ia mé 
July $29.95 ea. Normally $59.95 6 Way Power Outlet with | Transistor 


= Mains Filter and Telephone checker "Buzzer $33 
Z Line Protection cat. ms-4o3s sib Cat. QM-1430 29 


m EMAIL ORDERS coe. fm 
terminals Cat. QC-3427 B ê G L save l aorderse jave uad 


July $29.95 ea. Normally $59,95 New model with both Ru 45 & R12 with socket adaptors.$4.95 | € 


Tian 6500 8 Sector k n i 


Comprehensive Alarm System = P 
=e Light Duty Harm 35108 


This alarm system is ideal for larger houses or those who want 

the ultimate alarm at an amazing price. This sytem would cost a 

fortune if it was installed by a specialist alarm installer. Do it 14x 0.1 T save $10.00 
yourself and save a fortune. Features include: #1 x 8 sector Cat. WB-1702 July $21.00 i 
Jaytech keypad alarm #3 x Micron pulse count PIRs #1 x Mains 


3) BNC socket input - can be 
[Panel mounted output ay 
RU12 pins 4, 5 or screw =) 


P 
power supply #1 x 1.3Ah backup battery #1 x Strobe warning R S 
light #1 x Siren cover #1 x Siren horn e1 x Internal siren Medium Duty wan $48.00 
*3 x Reed / magnet switches *100M of 6 core alarm cable Y 19x 0.193mm - 100mt 
k 99. 
*2x Alarm stickers Cat. LA-5446 399.00 roll Cat. WB-1708 July$36.00. save $4200 


\JC-50 10” 3 Way Speaker Kit See 99 Cat. page 51 for full details. 
B Speakers aes 
and Cabinets 


cat Price seco July 
$769.00 


e degree of low 


ver its full power range, 
rs for that privilege” 


save $100!! 


HEAD OFFICE Endorsed WHOLESALE MAIL ORDERS FREE Post To: 


(02) $743 5222 |Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
8-10 LEEDS ST RHODES 2138 ORDERS: 2727755 [Reniy 
PHONE: (02) 9743 5222 l IS iH PARERS: 100 G20 169 [NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 


FAX: (02) 9743 2066 fahday os |REEFAX: 1800 810 137 ENQUIRY HOTLINE: (02) 97436144 FAX: (02) 9743 2066 

Australia ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 
POST & PACKING $10 to $24-99-$4.00 $25 to $49.99-S5 $50 to $99.99-$7 OVER $100-$8 
‘SYDNEY CITY +12 


BURANDA 
N 


GORE HILL 


CANBERRA 
ACT 


PENRITH 


COBURG 
vic 


VISIT OUR WEBSITE L 
Wwww.jaycar.col HOBART 


eee AVAILABLE ON REQUEST | 
Max wea 


NEWCASTLE 


NEW JAYCAR STORE IN MELBOURNE "syoneos sero 9055 rax 039870498 


PRODUCT SHOWCASE 


7500A Universal Clamp 


When Tech Rentals say 


they have a high current uni- | 
versal clamp meter available, | 


they mean high current: this 
Technic P75.3C clamp meter 
measures up to 7500A, AC or 
DC. 


conjunction with a voltme- 
ter, chart recorder or oscillo- 
scope, having no readout de- 


vice of its own but giving a = 


DC voltage output in propor- 
tion to the measured current. 


Output “full scale” is 1.5V 


It is intended to be used in | 


Speakerphone + Caller ID from DSE 


A new phone from Dick Smith Elec- 
tronics features both hands-free 
(speakerphone) operation and an in- 
built caller ID display. 

The LCD screen displays the 
caller's number and, if that 
number is programmed into 
memory, the name of the 
caller. 

Up to 13 numbers 
can be stored (includ- 
ing 3 one-touch redial) 
and the phone remem- 
bers the previous 99 
calls for later review, if 


for a 7500A current. required. 

Using a Hall-effect sensor, the clamp covers a range of The DSE Speakerphone with Caller ID (model F 4518) also 
DC to 1000Hz and can clamp a cable up to 83mm in has mute, redial, recall, flash and pause buttons plus adjust- 
diameter, and busbars of 122 x 54mm or 100 x 64mm. able ringer tone and volume. 

For more information, contact Tech Rentals, 12 With a recommended retail price of $98 it is available from 
Maroondah Hwy, Ringwood, Vic 3134, Phone 1800 632 Dick Smith Electronics Stores, resellers and the Direct Link 
652; fax (03) 9879 4310 mail order service, 


Two very different power supplies 


The programmable Californian Instruments 2001RP pre- 
cision AC power supply can provide up to 2000VA at 
frequencies from 16Hz to 5000Hz. A Windows graphical 
interface permits control of the supply from a PC. 


Intended for such tasks as development and ATE, it can Br contrast, this is a more “traditional” supply from 
provide high peak currents and power factors of 0.0 to 1.0 Nilsen Technologies. The Thurlby-Thandar EX725M 
without derating, multi-mode power supply has two independent, fully 


An optional power meter module provides measurements isolated adjustable outputs of 0 - 75V DC at 2A each, or 
including RMS current, voltage, true power, crest factor and can operate in a single mode delivering an output of 
peak current, thus allowing the 2001RP to be used asa 150V DC@ 2A, or 75V DC @ 4A, 

“single box” power test system. An optional IEEE488 or It is provided with special safety binding posts 
RS232 interface is also available. which can accept spade terminals, 4mm plugs or bare- 
For more information, contact Westek Industrial Prod- end wires without exposing any metal parts 


ucts, Unit 2, 6-10 Maria St, Laverton Nth, Vic 3026. Phone For more information, contact Nilsen Technologies, 
(03) 9369 8802; fax (03) 9369 8006; email westek@projectx. 150 Oxford Street, Collingwood, Vic 34066, Phone 
com.au 1800 623 350; fax 1800 067 263. 
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PCB be aa eT SR alba S 


Mounting any 
transformer on a PC 
board can be difficult 
if they are not in- 
tended for the task but 
toroidal transformers 
are often more diffi- 
cult, That's why these 
new „series of 10VA | 
and 30VA toroidals | 
from Altronics are 
likely to be welcomed 
by manufacturers and enthusiasts 
alike. 

The transformers are “potted” before 
being encased in a finned plastic case. 
A thermal fuse is also fitted. All con- 
nections are via the PC board mount- 
ing pins which are close to the four 
comers of the case, with provision also 
made for a centre self-tapping bolt for 
extra stability or security. 

The smaller 10VA model, cat no 
M4506, measures 53mm square x 28mm 
high. The larger 30VA model measures 


Snap-in IEC mains 
filter with the works! 


Westek Industrial Products have 
‘snap into 
place” IEC mains input connector 
which also incorporates a filter, mains 
switch, fuse holders and voltage se- 
lector. 

The FN300 is IEC 950 compliant 
and snaps into an appropriate mount- 
ing hole without screws or nuts. Two 
sets of metal fingers provide excellent 
contact with panels and the filter earth 
terminals, ensuring good high fre- 
quency performance. 

The unit has a double-pole mains 
switch, 115/230V selector and filters 
which operate over the mains fre- 
quency range of 50-400Hz. 

For more information, contact Wes- 
tek Industrial Products, Unit 2, 6-10 
Maria St, Laverton Nth, Vic 3026. 
Phone (03) 9369 8802, fax (03) 9369 
8006, email westek@projectx.com.au 


released this Schaffner “ 
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63mm square x 33mm high. Both have 
two 120V primaries, obviously to be 
connected in series for 240V AC. 

There are four transformers in each 
range. Each has two identical second- 
aries which can be series or parallel 
connected, 

The 10VA model has 6+6V @0.83A, 
9+9V @ 0.5A, 12+12V @ 0.4A and 
15+15V @ 0.3A. The 30VA model has 
6+6V @2.5A, 9+9V @1.6A, 12+12V@ 
1.2A and 15+15V @ 1.04. 

For more information, contact 
Altronic Distributors in Perth (08 9328 
2199), Altronics resellers around Aus- 
tralia or refer to page 63 of the 1999/ 
2000 Altronics Catalog. 


See ae Remote 
for up to 10 devices 


This 10-in-1 learn- 
ing remote control can 
control up to 10 de- 
vices, with 47 storage 
keys for each device. 
It features multi-codes, 
multi-languages, label 
editing, programmable 
macros, a liquid crys- 
tal display with back- 
lighting, date/time 
alarm function and 
more. 

The macro feature 
allows the user to 
transmit up to 20 codes 
at once, with just 2 buttons. It suits 
most brands of equipment controlled 
by infrared remotes such as TV sets, 
CD and DVD players, video cassette 
recorders, amplifiers and so on, It has 
arecommended retail price of $129.95 
(Cat AR-1708) 

For more information, contact any 
Jaycar Electronics store or their head 
office on (02) 9743 5222; fax(02) 
97432066. (www.jaycar.com.au) 


New gas soldering irons from Altronics 


Whether you're looking for a small 
soldering iron for delicate jobs or a 
larger model with plenty of heat, 
Altronics Distributors say they have 
you covered with these two gas-pow- 
ered models from Iroda. Both models 
use liquid butane as used in many 
cigarette lighters. 

The Solderpro 50 is a 50W model 
witha tip temperature of between 210°C 
and 400°C, depending on setting. At 
mid-setting it gives around 30 minutes 
of soldering capacity with a full tank. 

With cap, the iron measures 153mm 


long and weighs 60g. The cap also 

contains a lighter. The recom- 

mended retail price of this iron (cat 
no, T2595) is $29.95. 

The larger Solderpro 100 is a 
120W model with a tip tempera- 
ture up to 500°C. With a larger 20m1 
tank, it can give around 120 min- 
utes at mid setting. This model is 
significantly larger at 233mm (in- 
cluding cap) and weighs 142g. It 
also includes an auto-igniter: when 
the iron is turned on, a piezo ig- 
niter lights the gas. This iron sells 

for $69.00 (Cat no, T2598) 

Neither iron is supplied with bu- 
tane: this is available from Altronics 
or from many tobacco shops, hard- 
ware stores and some supermarkets. 
Both irons are supplied with a stand- 
ard soldering tip; a range of spare tips, 
including an air blower and blow 
torch, is available for the 120W model. 

For more information, contact 
Altronic Distributors in Perth (08 9328 
2199), Altronics resellers around Aus- 
tralia or refer to page 98 of the 1999/ 
2000 Altronics Catalog. 


486 motherboards with 
CPU - less than $20! 


Oatley Electronics has 
available a brand new PC 
motherboard, complete 
with 486/40 processor, for 
the princely sum of $18.00 
(plus p&p). 

The motherboard is a | 
“baby AT” size, measuring 
just 180 x 220mm but has 
standard mounting hole po- 
sitions and standard loca- 
tions for expansion slots and 
keyboard connector, so it 
should fit a standard PC 
case. 

The board is supplied with a “UMC” brand 40MHz 
486SX chip but with a bus speed of 25, 33 or 40MHz, 
will also handle AMD, Cyrix and Intel chips up to DX-4 
75 and DX-4/100 in the standard socket 5 configuration 

An unusual feature is the inclusion of both 30 and 72- 
pin SIM sockets, giving a maximum RAM of 32MB. The 
motherboard can also support cache memory from 32K to 
£ . There are five 16-bit and one 8-bit expansion 
sockets and Award ROM Bios is supplied 

The question must be asked, of course, “why on earth 
would anyone these days want or need a 486 
motherboard?” 
$18 and brand new, these Y2K compliant mother- 

rds would make an excellent upgrade path for an old 
PC — a 386, 286 or perhaps even an old 8086 machine. 

They could also be used in a variety of control applica- 
tions or, with the addition of a power supply, RAM, I/O 
cards and a monitor, as a “test bed” for hardware or 
software which you don’t want to risk running on your 
main PC. 

For more information, contact Oatley Electronics on 
(02) 9584 3563, email oatley@world.net or via their web- 
site, www.oatleyelectronics. com.au 


TOROIDAL POWER 
TRANSFORMERS 


General 
Construction 


e Manufactured in Australia 
© Comprehensive data available 
HARBUCH ELECTRONICS PTY LTD 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476- 


RANGE 


ROS TATIC 


$2990! 


‘ow you can afford the 
legendary clarity, 
transparency, depth, 


dimension and precision that only 
an electrostatic speaker can deliver. 
The new Vass ELS-S is a full range 
electrostatic speaker that consists of 
dual electrostatic panels with 
separate bass and treble sections to 
cover the entire frequency range 
between 40Hz and 20kHz. 


© Diaphragm mass equivalent to 
a sheet of air 3mm thick 


© 5 year warranty 

Wide selection of finishes 

available 

@ Each speaker individually hand 
built and tested 

@ Four other models priced from 
$6,990 to $25,000 


Also available, the Vass SW-P pyrami- 
dal subwoofer designed to complement 
electrostatic speakers in high ceiling 

rooms, RRP $1,500 


ively use and recommend ME amplifiers. Please 


us for a demonstration of this brilliant combination 


ELECTRONICS 
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MicroZed Computers 


GENUINE STAMP PRODUCTS) PURI 
FROM PÆ A L AX Distr Ampilier 
c Electri s a 


VGS2 Graphics Splitter 


F 
PO Box 634, ARMIDALE 2350 
(296 Cook’s Rd) 
Ph (02) 6772 2777 - may time out to 
Mobile 0409 036 775 Fax (02) 6772 8987 
http:/www.microzed. 
Most Credit Cards OK 


We have the solutions - 
we print electronics! 
* Four-day turnaround, less if urgent 
+ Artwork from your own positive or file 
* Through hole plating * Prompt postal service 
* 29 years technical experience 
* Inexpensive * Superb quality 


Printed Electronics 
12A Aristoc Rd, Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722 Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


EMC Téthnologies' internationally 
Tecagnised Electromagnetic 
Compatibility (EMC) test facilities are fully 


accredited for emissions, immunity and y 4 gali s 7 
I H N  Computronics 


safety standards. 


‘Corporation Ltd 


uC EMC Technologies LECTR B Sarich Court, Technology Park, Bentley WA 6102 
© Melbourne: (03) 9335 3333 e fi Ph: 08 9470 1177 Fax 08 9470 2844 
Sydney: (02) 9899 4599 g web: www.computronics.com 


dust fill in & mail 

the handy order 

form in this issue; 

or fax (02) 9979 

X Heavy board covers with 2-tone green vinyl covering 6503, Hing (02) 
X Each binder holds up to 14 issues quote your credit 
card number. 


* SILICON CHIP logo printed in gold-coloured lettering on spine & cover 
Price: $A12.95 plus $A5 p&p each (Australia only; not available elsewhere). Buy five and get them postage free. 


SPEAKER SALE 


For the very first time we are having 
a sale of selected loudspeaker drivers 
from the prestige MOREL line, 

On sale are two drivers: 

MW 265 


222mm Shielded Woofer, Fs 30Hz, Vi L 
Qis 0.44 Power 150W Hexatech voice coil 


Normally $190.00 Now $130.00 


DMS 308 
27mm Shielded Dome Tweeter, 94mm dia. se ae 
Fs 650Hz Power 200W Hexatech voice coil = a Ñ | 
Double chambered Sens 90dB- 


Normally $129.00 Now $75.00. 


Enquiries: Hunter & Associates (02) 6651 6818 


We are sole Australian Distributors for: 


CLIO Electro-Acoustic Measurements 
SOFIA Vacuum Tube Curve T 
JASPER Power Router Cirele Jigs 


Australian Audio Consultants 


PO Box 11, Stockport SA 5410 
Phone / Fax 08-85-282-201 
E-mail_aac@rbe.net.au 


IN YOUR NEXT ISSUE OF ne 


Items planned for the August issue”, due on sale at your newsagents July 28. Subscribers receive their copies a little earlier. 
= = POWERED COOLER 
Ras Take one commercial cooler, add this Peltier-effect 
| device and you have a cooler that really keeps the 
| cans cold! Operates from your car's cigarette lighter. 
LIGHTS ON FOR SAFETY 
Clever circuit runs your car's headlights at £ 
about 80% brightness during the day so you 
can be seen — but full brilliance at nigh 


* These features currently in production but are subject to alteration 
PLUS: lant SAVE! 
> COMPUTER MONITOR MONITOR - Check out any EGA/VGA monitor | — TO SILICON CHIP AND SAVE! 


e X-Y Table - Controlling the stepper motors Kaaazbe II M ISU d dih L 
+ Plus a special feature on HOME THEATRE — all you need to know y | actually save moni 


And all the popular features: 2 issues from the news-stand = $71.40; | 
e Serviceman’s Log * Circuit Notebook * Radio Control | 1year subscription: $59 AND we pay the postage! | 


+ Product Showcase * Vintage Radio > Ask SILICON CHIP HE E 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have chi 


ed but not built and tested. Contributions from 


readers are welcome and will be paid for at standard rate: 


COMMUNICATION 
MEDIUM: RADIO, 
LANDLINE ETC. 


DTMF decoder and 
1Hz timebase 


The MC145436 Motorola DTMF 
decoder chip, if fitted with a 
3.579545Hz crystal, will decode the 
standard international DTMF codes 
as used by most telephone dialing 
systems around the world, and by 
other DTMF equipment such as mo- 
bile phones, answering machines, etc. 

If the MC145436 chip is fitted with 
a 3.2768MHz crystal, as shown in the 
diagram, and if the matching encoder 


Auto nicad myg 


charger with float 


This circuit was built to 
charge a 7.2V 1800mA.h bat- 
tery pack for an underwater 
flash gun and it utilises the 
supplied DC plugpack for the 10 
power supply. 

When the battery pack is 
connected, the normally 
closed pushbutton switch S1 
is momentarily pressed to turn 
the charger on and the red 
LED operates, indicating 
charging (about 200mA) via OVi 
Q1 and R1. When the battery 
voltage exceeds about 9V (ie, when 
the battery is charged), the output 
of comparator IC1 goes high to trig- 


3.2768MHz 


chip, TCM5087, is fitted with the same 
frequency crystal, then the MC145436 
chip will decode the “modified” 
DTMF tones successfully but not de- 
code the standard international tones. 
This modified DTMF code structure 
could have applications where remote 
controlled equipment systems are cus- 
tom-made. 

A second useful result of this cir- 
cuit is to provide an accurate crystal- 
locked 1Hz timebase which is better 
than an RC time-constant method, 
suitable for digital clock circuits or 


BU REG 


precise one second timing circuits and 
applications. 

The MC145436 chip has a divide- 
by-8 output on pin 11, which divides 
the 3.2768MHz frequency down to 
409,600Hz. This frequency is then di- 
vided down by the 4020 counter, by a 
factor of 16,384, to 25Hz. The two 
4018 counters then divide the 25Hz 
output down to 1Hz. The 4081 AND 
gates are required to enable the 4018 
to divide by the odd number of 5. 

P. Howarth, 

Gunnedah, NSW. ($35) 


ger SCR1 which turns off Q1. 
The green LED also operates and 
a low (about 40mA) trickle charge 


is then supplied via R2 & R1. 
P. Boyle, 
Edithvale, Vic. ($30) 
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RELEVANT 
REV LIMITER 
CIRCUITRY 


One of the drawbacks of the Rev 
Limiter (April 1999) is that it will 
produce quite rough engine opera- 
tion on older cars which have points 
distributors. This is because its rev 
limiting action will confuse its own 
speed sensing circuit by also inter- 
tupting the engine timing pulses 
from the points. 


Mains-powered 
remote control tester 


This handy remote control tester 
will respond to the signal from any 
infrared handpiece and will light the 
LED and sound the buzzer (if fitted). 

The 5V DC supply for the IR re- 
ceiver and transistor Qi is derived 
directly from the 240VAC mains sup- 

ia the 14F capacitor and 1009 
limiting resistor. The 5.6V zener di- 
ode and 1N4004 diode set the supply 
to 5V and it is filtered by the 470uF 
capacitor. The IR receiver can be ob- 
tained from an old VCR or can be 
purchased from Oatley Electronics or 
Dick Smith Electronics. 


The solution is to 
add a “sample and 
hold” circuit to hold 
the output of the 
LM2917 speed sens- 
ing circuit constant 
while the ignition 
blocking action is 
taking place. This is done by using 
Mosfet Q5 as an analog switch be- 
tween pin 3, the output of the fre- 
quency to voltage converter in the 
M2917, and pin 4, its non-invert- 
ing comparator input. The gate of 
the Mosfet is controlled by the sig- 
nal from the collector of Q3 on the 
Ignition Switcher PC board. 


n 
L HH 
250VAC Tw 
Aao 


240VAC 


No- 


Rev limiter modification 
for points distributors 


What happens is this: when the 
Ignition Switcher is inactive (ie, no 
rev limiting taking place), the col- 
lector of Q3 is high and Mosfet Q5 
is on, connecting pin 4 to pin 3 of 
the LM2917. When the Ignition 
Switcher is active, the collector of 
Q3 is low and Mosfet Q5 is off and 
so the voltage stored at pin 4 by the 
2.2uF capacitor provides the “hold” 
action. The result is smoother rev 
limiting action. 

Note: this modification is appli- 
cable only to older cars with points 
distributors. 

Brett Hirshman, 

West Pymble, NSW ($35) 


WARNING! ALL PARTS in this circuit operate at 240VAC. Do 
not build it unless you know exactly what you are doing. 


tack 


om 
OPTIONAL, 
BUZZER 


Since the circuit is directly pow- 
ered from the 240VAC supply, all parts 
Operate at high voltage. This means 
that it must be fully isolated from the 


user by safely building it into a plastic 
case or an earthed metal enclosure. 
Lee Martin, 
Belconnen, ACT. ($25) 
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Last month, we presented 
part 1 of this 2-part article 
on the Programmable 
Ignition Timing module 
which is teamed up with 
our High Energy 
Ignition System, as 
described in the June 
1998 issue. This month 
we give the details of 
installation and 


S WE NOTED LAST month, 
At not attempt to hook up the 
PIT module to the High En- 
ergy Ignition (HEI) system until you 
have had the HEI system running in 
your car for at least a few weeks. This 
is good practical advice, as a number 
of constructors have installed the two 
systems straight into their cars and 
then had a torrid time trying to get it 
all working. 
So now we assume that you have 
the HEI installed and working and 
that the PIT module has been assem- 


60 SILICON CHIP 
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bled and the initial checks have been 
performed. 

The exact installation of the PIT 
module will depend on your particu- 
lar vehicle but it should be some- 
where not too obvious. Don’t mount 
the unit in the engine compartment 
though, as the parts are not rated for 
high temperatures. The keypad can 
be removed from the PC board after 
programming if you wish, as an added 
security measure. 

Be sure to run all the wiring in a 
professional manner, using automo- 


programming. 


By ANTHONY NIXON 


Pt.2: Installation & Programming 


DI C 


LE idl 


tive le and connectors to ensure 
reliability. 


HEI connections 

You will need to make five wire 
connections from the PIT module to 
the HEI board, as shown in Fig.8. The 
+12V supply from the ignition switch 
is fed to the HEI board, which then 
supplies 12V and OV for the PIT mod- 
ule. A +5V connection is taken from 
the 78L05 (REG1) on the PIT module 
to the HEI to power the MC3334P 
chip. Two other wires are used to con- 


nect the “Trigger In” from the HEI 
board and the output from the PIT 
module to pin 5 of the MC3334P on 
the HEI board. 

DO NOT connect a separate ground 
wire from the PIT module to the vehi- 
cle chassis. If the ground wire from 
the HEI board goes open-circuit, the 
high coil currents will try to flow 
through the small PC board tracks on 
the PIT module, possibly causing them 
to burn off and damage the ICs. 


Vacuum switch 


Fig.9 shows the mounting details 
for microswitch S1. It is mounted ona 
rightangle bracket which is attached 
to the vacuum actuator, The arm of 
the microswitch sits in a slot cut into 
the vacuum actuator and in the ab- 
sence of vacuum, is normally held 
down. When vacuum is present, the 
actuator moves upward and the 
microswitch arm releases. 

Be sure to connect the leads to the 
microswitch exactly as shown; ie, the 
lead from pin 3 of the PIC goes to the 
contact marked “NO”). As mentioned 
previously, the advance plate in the 
distributor must be clamped with the 
weights in the outward position, If 
you do not wish to use the electronic 


vacuum advance, then you can leave 
the original setup as is and leave the 
vacuum advance input (RA4) discon- 
nected. 

Another use for the vacuum ad- 
vance input is to interface it to the 
Knock Sensor project, as published in 
the April 1996 issue of SILICON CHIP. 
The filtered output from the knock 
sensor is fed to an LM311 comparator. 
When this voltage goes higher than 
that preset on the inverting input pin 
3, the output at pin 7 will go high. 
When the PIC detects this high it will 


This view shows the assembled PC board without the keypad. The keypad plugs 
into the connector located near the bottom edge. 


retard the ignition by an amount set 
by the user. Fig.10 shows the circuit. 

In effect, it works in the opposite 
manner to which it was intended. As 
the output of the LM311 is open-col- 
lector, it provides compatibility be- 
tween the 8V circuitry of the Knock 
Sensor and the 5V supply of the PIT 
module. Note: this circuit arrangement 
has not been tested on a vehicle. 


Rotor contact modification 


Normal ignition advance in a con- 
ventional distributor is achieved with 


amechanical setup using bob weights 
and springs and the amount of ad- 
vance depends on the throttle open- 
ing and engine RPM. The changes in 
advance also change the position at 
which the rotor button passes by the 
spark lead contacts in the rotor cap 
when a spark is produced. To cater for 
this, the end of the rotor button con- 
tact is usually flared so that it is able 
to conduct the high voltage to the 
spark plug contacts over the full ad- 
vance range. Fig.11 shows what is 
required. 
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The PIT module has 45° of advance 
available. This means that your rotor 
button may need to be modified so 
that it will stay in contact with the 
spark lead connections over this ad- 
vance range. 

Remember that we are talking about 
45° of crank advance. This translates 
into 22.5° of distributor advance be- 
cause the distributor cam turns at half 
the speed of the crankshaft. 

Therefore the flared end of the rotor 
button must be elongated to function 
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Fig.8: use this diagram when connecting the PIT module to the HEI system. 


over 22.5° and possibly more, if the 
original vacuum advance is left con- 
nected. If the extension is too narrow 
or too wide, then a spark might be 
missed or worse, the spark may “jump” 
to the wrong spark contact, causing 
misfiring. Fine tuning this part of the 
project may require a little trial and 
error to get it right. 


Initial timing setup 
When the engine is first started, the 
PIT module retards the ignition by 45 


crank degrees (22.5 distributor de- 
grees) and stays constant at this value 
until the engine RPM reaches the user 
programmed MIN RPM value. The tim- 
ing will then begin to advance at the 
programmed rate. 

Before attempting to modify the dis- 
tributor or change its position, make a 
note or mark the position it is cur- 
rently in. In last month’s article, it 
was mentioned that the distributor is 
modified by wiring its advance 
weights in the fully out position and 


VACUUM HOSE 
CONNECTOR 


Ü 


<] 


VACUUM 
MOTOR 


QW 


MICROSWITCH ATTACHED TO 
A RIGHT ANGLE BRACKET WITH 
TWO BBA SCREWS AND NUTS. 
THIS BRACKET IS ATTACHED TO 
THE VACUUM MOTOR'S MOUNTING 
BRACKET WITH TWO 1/8" 
WHITWORTH SCREWS, 


E 


VACUUM MOTOR 
TO DISTRIBUTOR 
MOUNTING 
BRACKET 


GND 


ACTUATOR 


PIN 3 IC3 


Fig.9: the vacuum actuator is modified to operate a microswitch. At low vacuum, the microswitch arm is held 
down. Conversely, when manifold vacuum is high (ie, at light engine loads), the microswitch arm is released, 


the vacuum advance plate is clamped 
so that it cannot move. This will give 
a certain amount of advance from your 
base setting. 

Use a protractor to find out how 
much “distributor” advance this is 
and subtract it from 22.5. If the an- 
swer is positive, advance the dis- 
tributor from its original position by 
this amount. Then when the engine 
starts, the PIC will retard the timing 
back to the original base setting and 
begin advancing it again as the RPM 
rises. If the result was negative, the 
advance value that your engine gives 
is greater than the advance range that 
this system can cater for and may not 
work. 

When the ignition is timed (using a 
timing light), the vacuum advance 
must be disabled. This is accom- 
plished by removing and blocking off 
the vacuum hose so that it has no 
effect on the vacuum switch. 


Static timing 

To time the engine with the engine 
stopped (ie, static timing), turn the 
crankshaft to the correct position, then 
rotate the distributor until the LED 
just turns on. This indicates that the 
points have just opened. The LED will 
be off when the PIC detects that the 
points are closed. This method will 
not work with a reluctor pickup. 

Note that because the LED drive 


signal frequency is proportional to the 
engine RPM, this signal can be used to 
drive a tachometer. 


Programming 

There are nine parameters that must 
be programmed into the PIC to make 
up each data set. Every parameter, as 
well as the correct number of digits 
for these parameters, must be entered. 
The PIC will monitor the digit entry 
and display each numerical keypress. 

After the last digit of the last param- 
eter has been entered, only the centre 
segment of the display will be illumi- 
nated. If this segment fails to light, 
then you have not entered enough 
data. If the segment lights before you 
have finished, then you are trying to 
enter too much data. In either of these 


able 1: Data Set Co 
Parameter 
Min RPM 
Mid RPM 


= 


two cases, you must enter the com- 
plete set of data again. 

You will notice that the data for the 
MIN RPM and Cylinders both have 
leading zeros. The MIN RPM value is 
allocated four digits, so four digits 
must be entered. Similarly, the Cylin- 
ders value is allocated two digits, so 
two digits must be entered. 

You cannot enteran RPM value that 
is lower than a previous RPM value. 
For example, MID RPM cannot be 
lower than the MIN RPM value of 
0800. The PIC has two internal ad- 
vance ranges from 30 to 300 RPM and 
then from 300 RPM to the MIN RPM 
value that you specify and for this 
RPM range the timing is fully retarded. 

The MAX Advance value can be 
greater than, equal to, or lower than 
the MID Advance value. This allows 
the second stage advance to have a 
retarding effect, if needed, rather than 
continuing to advance the timing un- 
til MAX RPM is reached. The nega- 
tive advance feature is common to 
both data sets, which means that if 
you want a negative advance setting 
for one set, you must also have a nega- 
tive advance setting for the other. If 
one is positive and the other negative, 
then the positive data set will mal- 
function (see the note at the end of 
this article). 

The absolute minimum dwell width 
that the software will generate is 1ms. 
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Fig.10: this circuit could be used to enable the PIT module 
to operate in conjunction with the Knock Sensor featured 
in the April 1996 issue of SILICON CHIP. 


NORMAL ROTOR 
TIP ARC FOR 
VACUUM ADVANCE 


EXTENSION ADDED 
TO ROTOR 


LEADING EDGE 
TRIMMED 


ROTATION 


9 


Fig.11: the trailing end of the rotor button contact needs to be 
extended and the leading edge trimmed to cope with the 
modified operation of the distributor. Note that fine tuning this 
part of the project may require some trial and error to get it 
right. 
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In this system, this is the time that the 
coil is OFF. If you enter a “00” value 
for the Dwell, then a constant 1ms 
will be set automatically, If any angle 
is calculated to be less than 1ms, then 
1ms will be used. In addition, as the 
engine RPM increases, a point may be 
reached when the dwell width is cal- 
culated to be less than 1ms. 

When the PIC detects this, it sets 
the minimum to 1ms. The dwell angle 
from any input device has no effect on 
the system dwell times, however it is 
good practice to set the points nor- 
mally, as specified by the manufac- 
turer. The PIC will debounce the 
points signal, whether points or elec- 
tronic sensors are used. 

If you do not wish to use the elec- 
tronic vacuum advance then enter 
“00” for that parameter, 

After you enter a security number, 
you must remember it, If you forget, 
you will not be able to gain access to 
the system unless you tediously go 
through the 99 code combinations, 
one by one. If you do not want to use a 
security code then just enter “00”. 

You must press the “*” key after 
entering all the data as this tells the 
PIC to run the calculations and store 
the results into the EEPROM. If you 
do not do this before removing power, 
the new data set will be lost. Due to 
memory restrictions, the PIC does not 
do any error checking on entered data. 

The Cylinder value and the Secu- 
rity Code are common to both data 
sets. If you change the cylinder value 
in one data set, then you must re-enter 
the other data set with the new cylin- 
der value as well and run the calcula- 
tions again. For example, if you en- 
tered 6 cylinders for data set one, and 
afterwards you enter 8 cylinders for 
data set two, then the calculations 
will be wrong in data set 1 because 
they were based on 6 cylinders. 

You only have 45° of advance to 
“play” with, so any data you enter 
that goes outside this range may re- 
sult in erratic operation. The software 
can handle an advance value plus a 
dwell value greater than 45° but as 
soon as the points open, the PIC will 
“chop” the last timing sequence off in 
favour of the new one when it be- 
comes necessary for the coil to be 
switched off. 

This may only result in a shorter 
dwell time but it may also result in 
misfiring. The software is trying to 
cater for a wide range of operating 


conditions, but it may not be able to 
operate with values that are too far 
out of the ordinary. 


Operational modes 


There are two modes of operation 
for this system: Data Entry Mode and 
Engine Run Mode. If you look at the 
system flow chart featured in last 
month’s article, you should be able to 
follow how everything works. 

If there is no data set stored in 
EEPROM for the current level, then 
the system will power up in Data En- 
try Mode and the centre display seg- 
ment will be lit. If there is data, then 
the system will power up in Engine 
Run Mode. 


Data Entry Mode 


The PIC will be waiting for a 
keypress to select a particular pro- 
gramming function. These are the ones 
that are available: 


Function 

Read RAM 

Read EEPROM 
Enter New Data 
Clear Display 
Change Data Set 
Display Data Set 
Calculate/Store data 
Exit 


< 


# ronoannro t 


© Read RAM - Key 3: After pressing 
this key, repeatedly pushing the “*” 
key will display the data stored in 
RAM. Each parameter is separated by 
a “-” character. If there is no data in 
RAM then an error condition will be 
displayed. Press key “#” to exit. 

© Read EEPROM - Key 4: This trans- 
fers the current data set from EEPROM 
to RAM. Any previous RAM contents 
will be lost but the EEPROM contents 
will remain unchanged. After press- 
ing this key, repeatedly pushing the 
“*” key will display the data now 
stored in RAM. Each parameter is sepa- 
rated by a “-” character. 

If there is no data in the EEPROM. 

then an error condition will be dis- 
played. Press key “#” to exit. 
@ Enter New Data - Key 5: After press- 
ing this button, a “0” will be dis- 
played and you can then enter a new 
data set. From the example in Table 1, 
you would enter the data as follows: 

080030002050003020100699 

After the last “9” key is pressed, the 
display will show “-” to indicate that 
all data has been entered. 


Ifa mistake is made while entering 
the data set, you can press the “#” key 
to abort. Press key “5” again to restart 
the data entry process. 
© Clear Display - Key 6: 

“." is displayed. 
© Change Data Set - Key 7: This key 
alternates between the two data sets 
available. When data set one is se- 
lected, “1” is displayed. Similarly, 
when data set two is selected, “2” is 
displayed. 

You can alternate between the two 
sets even though they do not have 
data stored, but you will not be able to 
start the engine if the selected set does 
not have valid data. This key can also 
be used while the engine is running 
but only if both sets have valid data. 
© Display Data Set - Key 8: This key 
displays the currently selected data 
set. 
© Calculate/Store Data - Key *: When 
this key is pressed, a set of engine 
operating parameters will be calcu- 
lated according to the data that was 
entered. The results, along with the 
user data in RAM will be stored into 
EEPROM so that they are available 
each time the ignition is turned on. 

If there is no valid data in RAM an 
error message will be displayed. 


F 
j P 4 
Because all timing is now controlled electronically, the advance plate inside the 
distributor must be securely clamped in the fully-advanced position and its 
advance weights wired in the fully out position. In effect, the Programmable 
Ignition Timing Module retards the timing from the preset maximum to give the 
correct value according to engine speed and load. 


© Exit - Key #: Pressing this key ter- 
minates functions 3 and 4. If the sys- 
tem is in Data Entry Mode waiting for 
a function to be selected and there is 
data available in the current set, then 
the system will go into Engine Run 
Mode and wait for the engine to start. 
Ifthe current data set is not valid then 
the system will stay in Data Entry 
Mode. 

The error condition that is displayed 
is similar to a “?” character. 


Quick programming review 
(1) Turn Power on. 

(2) Select data set — Key “7” 

(3) Begin data entry — Key “5” 

(4) Key in data — 

eg, 080030002050003020100699 

(5) “-” will be displayed 

(6) Calculate/Store data — Key “*” 
(7) Either enter other data set, back to 
step 2, or press key “#” to allow en- 
gine start. 


Engine Run Mode 


If the “#” key was pressed while in 
Data Entry Mode with a valid data set 
available, then the current data set 
will be displayed, and the system will 
wait for the engine to start. 

If the system is powered up and the 
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Reprogramming Existing Chips -a 


Any new software can be reprogrammed into your existing chips if they 
are sent to the author with a $5.00 fee for postage, etc. There is one small 
problem here. Originally the software was written for the PIC 16C84 which 
only has 36 bytes of RAM. These chips are now obsolete and were replaced 
by the newer 16F84s which have 68 bytes of RAM. The latest software 
needs 38 bytes of RAM to operate so the 16C84s cannot be reprogrammed. 
Programmed 16F84s are available and are still at the original $27 which 
includes postage & packing, = 

Chips can be returned for reprogramming or ordered from: Anthony 
Nixon, 8 Westminster Court, merville Vic 3912. 

Ifyou return the chip, | please make sure it is properly packaged to prevent 
mechanical as well as static damage, as no responsibility can be taken by 
the author if a chip is damaged in transit. 

There is some basic information about the ignition module as well as an 
email link at http://www.picnpoke.com 


current data set is valid, then two wait for the engine to start and the 


things can happen. 

If there is no Security Number then 
the software will wait for the engine 
to start and the display will show the 
data set that is being used. 

If there is a Security Number then 
the display will be blank and you 
must type in the exact two-digit code 
to unlock the controller. If the wrong 
code is entered, then the software will 
do nothing at all, so you must turn the 
power off and start again. If the cor- 
rect code is entered, the software will 


display will show the data set that is 
being used. 

While the PIC is waiting for the 
engine to start, you can go into Data 
Entry Mode by pressing key “9”. You 
cannot do this after the engine starts. 

When the engine is running, you 


but it is sensitive to static electricity 
and also to electromagnetic interfer- 
ence (EMI), so when handling the chip 
try not to touch the pins. Do not be 
tempted to try the project out on the 
bench if it is connected to the HEI 
module and a coil and spark plug. 
The open spark will cause the PIC to 
run erratically due to the EMI pro- 
duced and will fool you into thinking 
something is wrong. 

Keep all of the PIT module wiring 
away from the ignition coil as the 
electrical noise produced here may 
interfere with the PIC. 


Negative advance addendum 


Nearly all of the PICs that have been 
supplied in the past with the negative 
advance feature have a small white 
dot on the top surface of the chip. 
When using these chips, both data 
sets must be programmed for either 
positive or negative advance, not 
mixed, or the positive data set will 
treat the data as being negative and 
give improper operation. 

There was a great deal of time taken 
to scrounge up enough memory to 


can alternate between data sets by 
pressing key “7”, There must be valid 
data in both sets for this to happen. 


change this so that this restriction no 
longer applies. Either set can now be 
positive or negative. The PICs pro- 
grammed with this software will have 
a coloured dot instead of white placed 
on the top surface of the chip. sc 


Problems with installation 
The PIC is a pretty robust little chip 


14 Model Railway Projects 


THE PROJECTS: LED Flasher; Railpower Walkaround Throt- 
tle; SteamSound Simulator; Diesel Sound Generator; Fluores- 
cent Light Simulator; IR Remote Controlled Throttle; Track 
Tester; Single Chip Sound Recorder; Three Simple Projects 
(Train Controller, Traffic Lights Simulator & Points Controller); 
Level Crossing Detector; Sound & Lights For Level Crossings; 
Diesel Sound Simulator. 


Our stocks of this book are now limited. All we have left are 
newsagents’ returns which means that they may be slightly 
shop-soiled or have minor cover blemishes. 


SPECIAL CLEARANCE PRICE: $3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Order by phoning (02) 9979 5644 & quoting your credit card number; or fax the details to (02) 9979 6503; or mail your 
order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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WANT TO SAVE $$$ ON 


You have probably noticed a cover price rise from this issue, due to signficant cost 


increases. That's the bad news — and we apologise. 


But there is good news: if you take out a SILICON CHIP subscription NOW, you won't pay 
the higher prices! That's right: you'll save for your whole subscription! 


And if you're already a subscriber, you can renew your subscription now and lock in the 
this low rate for your entire subscription — regardless of the actual renewal date! 


Subscribers already save $$$ over the news-stand price. Now you can save even more! 
On a2 year subscription, you will save $30 over the news-stand price . . . 


AND WE PICK UP THE POSTAGE BILL! WE WILL EVEN PICK UP THE GST WHEN IT STARTS! 
But hurry! You must order or renew your subscription by September 1st, 1999. After that, 


subscription prices must rise. 


{J New subscription — month to start 


Pe a a a === a 


l Girtsusscription betas I 
J Renewal (trom 1999 or 2000 expiry date) — Sub No gt know), I I 
1 Month to start. I 
CIs this a Gift Subscription? cus t aut veren sta) ESP I I 
M 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 


A mainland Chinese radio 
receiver from the 1960s 


It’s not often that one gets to work on a radio set 
that was manufactured in mainland China 
during the 1960s. The set described here had 
some interesting features, including valves that 
were pin-for-pin compatible with western types. 


Occasionally, one gets the opportu- 
nity to examine vintage radios from 
behind the Iron Curtain. Many of us 
are familiar with the Russian transis- 
torised multi-band portable radios that 
appeared from time to time on the 
market. One example was the Selena, 
which evoked curiosity from the elec- 
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tronic fraternity in the 1970s. This 
interesting set used a turret tuner to 
do the band changing, something 
rarely used by western manufactur- 
ers. 

But what about sets that were made 
behind the other end of the Iron Cur- 
tain (or was it the Bamboo Curtain)? 


What did the communist Chinese 
make in the way of radio receivers? 
They didn’t export valve radio equip- 
ment to the Free World and they were, 
in fact, quite insular at the time. 

An opportunity to see what they 
did in the 1960s presented itself to- 
wards the end of 1997, when a friend 
obtained a set from a market in Shang- 
hai. I was keen to see this set and to 
gain some idea of what the Chinese 
were doing in electronics around 1963, 
the year the set was manufactured. It 
is quite an interesting radio, with one 
or two unusual ideas. 

The receiver itself is a 4-valve BC 
superhet, designed for use on either 
110VAC or 220VAC, with a trans- 
former power supply. 
The various views of the 
set show the wiring style 
used and what the vari- 
ous components looked 
like. 

Some aspects of the 
sets electronic and me- 
chanical design are simi- 
lar to our methods. How- 
ever, we tended to use 
point-to-point wiring 
during that era, while 
this receiver used tag 
strips quite extensively. 
This meant that some 
wiring was unnecessar- 
ily long — it certainly 
‘wasn’t point-to-point. 

In addition, the ca- 
pacitors were generally 
larger than the types 
used here for the same 
ratings. But some things 
never change — they suf- 
fer exactly the same 


The 455kHz IF transformers are 
back of the cans. Obviously, 
in some early Australian IF transformers. 


problems of excessive leakage. The 
resistors were similar to the ones used 
by the Japanese of the same era but 
appeared to be of better quality. 


IF transformers 

The accompanying photographs 
show that the 455kHz IF transformers 
are rather different to those used by 
Australian manufacturers. The adjust- 
ment slugs are at the back of the cans 
and it is obvious that the coils are 
mounted side by side, as were some 
early Australian IF transformers. The 
aerial and oscillator coils are similar 
to the slug-tuned coils of the same era 
in Australia. 

Aligning the oscillator and aerial 
coils at the high frequency end of the 
tuning range is a bit of a problem. The 
trimmer capacitors are similar to the 
all-wire types used by Philips and 
some other manufacturers. They use a 
16-gauge (or thereabouts) enamelled 
wire as one lead and fine tinned wire 
wound around the enamelled wire as 
the other lead. They can only be eas- 
ily adjusted once. I removed the one 
on the aerial coil and replaced it with 
a conventional trimmer capacitor, 
which is easier to adjust. 


Chassis layout 

From the photographs, it can be 
seen that the chassis layout is quite 
conventional. However, there is one 


thing I really do like about this re- 
ceiver when it comes to servicing — 
tip it upside down and it rests fairly 
evenly on the two IF transformers and 
the power transformer, This makes it 
very easy to work on the under-chas- 
sis components. The set will also sit 
quite nicely on the end that’s adjacent 
to the power transformer. 

Its a pity more Australian radios 
weren't made like this—servicing them 
would have been so much easier. 

Getting the set out of the cabinet is 
a breeze too. First, you remove the 
plywood back panel (no cheap card- 
board here) by removing four screws. 
After that, you simply pull the two 
knobs off, unscrew two bolts on the 
back of the chassis and pull it out. 
One point of interest is that the front 
edge of the chassis is wedged into a 
slot made in the plastic, which stops 
it from moving around. Operatic sets 
used a similar method of attaching 
the chassis to the cabinet. 

The set had previously been serv- 
iced on a few occasions and the work 
was rather rough, so some of my criti- 
cisms regarding the layout are not en- 
tirely directed at the manufacturer. 
That said, the manufacturer must have 
had some training on wiring from Ra- 
dio Corporation, as single-strand in. 
sulated wire was used and the wires 
were all wrapped around their respec- 
tive terminals several times! This 
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means that the parts can only be eas- 
ily removed by cutting them out, as it 
isn’t easy to unwind the soldered leads 
without cooking everything in the near 
vicinity. 


Gircuit details 


I find that having a circuit of a set 
makes servicing so much easier. Un- 
fortunately, my trusty copies of the 
Australian Official Radio Service Man- 
uals were ofno help this time, so had 
to trace the circuit out myself. 

Istarted by checking the valve types, 
as this can give a good idea of the style 
of circuit used. The line-up included 
a 6A2, a 6K4, a6N1-J and a 6Z4, none 
of which I'd ever heard of before. They 
are all miniature types and all have 
seven pins except the 6N1-J which is 
a 9-pin valve. These valves are taller 
than a 6BA6 but shorter than a 6AQ35. 

In short, the valves were all “home- 
grown” types, the exception being the 
6Z4 which appears to be a miniature 
version of the 84/6Z4. 

These unknown valves certainly 
added to the difficulties of tracing out 
the circuit. The set appeared to be a 
superhet of some sort, with two coils 
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CHINESE MAINLAND SET CIRCA 1963 


Notes: 
6A2 is pin compatible with the 6BES 
6K4 is pin compatible with the 6BA6 


6N1-J is pin compatible with 6BQ7A (inc. shield) and is compatible 


with the 12AU7/12AT7 except for heater pins 


The 624 is a near equivalent to the 6X4 (but is not pin compatible) 


Fig.1: 


twin-triode output stage. 


and a valve (6A2) close to the tuning 
gang — obviously a converter of some 
sort. As a starting point, I carefully 
traced each lead, checked continuity 
through the coils and traced out a 
circuit up to the pins of this valve. It 
looked like a circuit that a pentagrid 
converter would use, so I checked out 
a circuit based on a 6BE6 and the two 
looked remarkably similar. 

In fact, the 6A2 even used the same 
pins as the 6BEG for each function. 

I then checked the next section 
(around the 6K4) and this appeared to 
be a conventional IF stage. I drew the 
circuit out with the valve pins num- 
hered and then checked it against a 
circuit using a 6BA6. The pin-outs 
were almost identical! 

The detector turned out to be a ger- 
manium diode. From there, the de- 
modulated signal is fed to the volume 
control, which was followed by some 
sort of 2-stage audio amplifier (6N1- 
J). I was having some trouble here as 
the speaker transformer had gone open 
circuit in the primary. This means 
that the screen of the audio output 
valve cops quite a wallop and can 
glow rather too brightly. 

Initially, I suspected that the valve 
was probably a triode pentode but 
that didn’t appear to be the case when 
I took a closer look. There was no 
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his is the circuit diagram of the receiver, as 
traced out by the author. It is a 4-valve set with a 


screen — just two cathodes, two grids, 
two plates and one pin earthed. It all 
seemed a bit strange until I checked to 
see what the earthed pin did inside 
the valve. It was a shield between the 
two sections and this indicated that 
the valve was a twin triode, not a 
triode pentode as expected. 

It is certainly unusual to find a 
triode output stage. Interestingly, the 
pin outs are the same as for the 6BQ7A 
twin triode RF amplifier, as commonly 
once used in TV tuners. The audio 
section even has negative feedback! 

The power supply is based on the 
6Z4 and was quite conventional. Un- 
fortunately, one half of the transform- 
er’s secondary HT winding was open 
circuit. This version of the 6Z4 has 
similar ratings to the familiar 6X4, 
although its pin out is not quite the 
same. 

The final circuit is shown as Fig-1. 
As you can see, it’s quite straightfor- 
ward and it certainly makes the set 
easy to service. 


Repairs 

It was now time to actually service 
the receiver. First, the various capaci- 
tors were checked and those with ex- 
cessive leakage were replaced. The 
resistors all appeared to be within 
tolerance but the loudspeaker trans- 


former was faulty and had to be re- 
placed. 

The rest of the set appeared to be in 
good condition so I applied power 
and used a multimeter to check the 
voltages. These were OK and the set 
worked but its performance was ini- 
tially quite poor. 

This improved quite markedly after 
a full alignment but there were still 
problems. At times, the set appeared 
to be unstable, particularly when I 
added an extra RF bypass near the 
front end of the receiver (more on this 
later). 

One of my pet hates is having to 
guess where the dial pointer should 
be when I align the oscillator, so that 
the dial calibrations are accurate. This 
is always a problem when the dial- 
scale remains in the case of the set 
when the chassis is withdrawn. This 
receiver falls into that category but 
because the pointer is so far behind 
the dial-scale, parallax error is quite 
significant anyway. As a result, the 
dial pointer position isn’t all that criti- 
cal, which is just as well. 

Because of the similarity of the 6A2 
and 6K4 valves to the 6BE6 and 6BA6 
respectively, the latter were substi- 
tuted and the results were quite satis- 
factory. I then tried a 6BQ7A in lieu of 
the 6N1J and the performance de- 


creased somewhat but was otherwise 
OK. I then substituted another 6BQ7A 
and it really went well except that it 
was unstable. 

The audio amplifier appeared to be 
taking off due to RF signal from the IF 
strip feeding back into it. This prob- 
lem was cured by placing a 47kQ re- 
sistor in series with the grid (pin 7) of 
the audio amplifier output stage. This 
was yet another example where insuf- 
ficient IF filtering in the audio ampli- 
fier causes trouble. 

I didn’t try substituting a 6X4 recti- 
fier in place of the 624, as a wiring 
modification would have been neces- 
sary. However, I’m sure it would have 
worked well had this been necessary. 


Other problems 


By now the set wasn’t performing 
too badly but there were still a few 
things to be sorted out. First, the power 
transformer had one half of its HT 
secondary winding open circuit and I 
suspect that it had been in this condi- 
tion for quite some time. To overcome 
this problem, the two plate leads (pins 
1 and 7) of the 6Z4 were joined to- 
gether and the faulty winding lead 
was cut off. 

This step increased the HT voltage 
by about 20V. In addition, a 240V AC 
supply is rather high for a set de- 
signed for run off 220V AC, soa 180Q 
5W resistor was wired in series with 
the mains. This gave a nominal 220V 
AC on the primary of the transformer. 
Running the set for a few hours in this 
condition showed no abnormal tem- 
perature rise in the transformer de- 
spite the open circuit winding. 

As pointed out, the valves used are 
similar to ones we know and they 
draw the same heater currents, the 
exception being the 6N1-J which 
draws 0.6A compared to the 6BQ7A’s 
0.4A. For replacement purposes, the 
6A2 = 6BEG, 6K4 = 6BA6, 6N1-] = 
6BQ7A and the 6Z4 = 6X4 (with some 
wiring modifications). 

Did the Chinese copy our valve 
types and give them different type 
numbers or was it just coincidence? 


Summary 

In many ways, the set is not greatly 
different from the average Australian 
4/5 valve superhet radio of the era. As 
already pointed out, the main differ 
ence concerns the use of a twin-triode 
audio output stage. 

I suspect that the pin-for-pin com- 


i 


i x a > ak 
The Chinese receiver used tag strips quite extensively, while Australian sets of 


the same era mainly used point-to-point wiring. In addition, the capacitors are 


generally larger than the types used here for the same ratings. 


patibility of valves and the general 
similarity in many areas to sets in the 
West is just too much of a coinci- 
dence. However, other areas of the 
set's design are quite original and dif- 
ferent. 


It’s hard to judge what market it 
was intended to fill but at a guess it 
was probably intended for the upper 
class market in China of that period. 
A similar set here would have been 
considered an austerity model. sc 
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X-4' TABLE 
UW STEPPER 
MOR COMPO 


OK; you thought that the XY table was heading in the right direction 
but wouldn't really do the job you wanted it to. Well, you're right. 
You can’t really do much with it without the third axis control. 


Mechanical Design & Construction by Ken Ferguson 
Electronics by Rick Walters 
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HE Z AXIS IS constructed as an 

additional frame to which the 

XY table is bolted. It is capable 
of supporting a pen, a small electric 
drill or some other tool you may deem 
useful. We used a Dremel drill and 
stand, mainly because we already had 
it to hand and we made up a pen 
holder which will be described in a 
future article. 

A third stepper motor was used to 
drive the Z axis but instead of the 
threaded lead-screw system used for 
the X and Y axes, we used a crank 
system to move the tool. While there 
is nothing essentially wrong with us- 
ing another threaded lead screw, it is 
not cheap and we didn’t really feel 
that it was necessary. 


Stepper motor driver 


The Z axis stepper motor is driven 
by the single stepper motor driver 
board which was featured in SILICON 
CHIP in August 1997. The board should 
have the modification detailed in the 
May 1999 issue. If you don’t already 
have these, we have now modified 
the stepper motor drive boards and 
these will be featured as part of this 
series of articles on the XY Table. 

For convenience, and also to keep 
them safe from harm, we mounted 
both the stepper motor boards in a 
small plastic case with a 12-way ter- 
minal strip on the back. The terminal 
strip provides a convenient termina- 
tion point for the leads from the three 
motors. An additional 4-way connec- 
tor terminates the wires from the 
power supply. We brought the LEDs, 
which were originally mounted on 
the PC board, to the front panel so we 
could monitor each board’s operation. 

Ifyou don’t fit the modification fea- 
tured in May 1999, you MUST turn 
the 5V supply on first then load and 
run the software, turning on the other 
supplies at the opening screen. As we 
explained last month, it is possible 
for the ICs to turn on in a manner 
which can cause some of the output 
transistors to fail if this procedure is 
not followed; not a nice sight or smell! 

With the modified PC boards, this 
procedure will not be necessary. 

We set the jumper to select board 2 
for the dual stepper driver and board 
3 for the single stepper. If you plan to 
use the relay interface board, which 
was described in the July 1997 issue 
of SILICON CHIP, with this setup (or 
even if you don’t) we suggest that you 
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Fig.13: the Z axis frame is made from 20mm x 20mm 
steel tubing which is welded into a frame measuring 


830mm x 240mm. (Drawing scale 1:5). 
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WELDS 


WELDS 


280 


300 
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TOP MOTOR MOUNTING BAR 
MATERIAL: 10mm SQUARE BLACK IRON 
GRIND SMOOTH ALL WELDS 
DIMENSIONS IN MILLIMETRES 


Fig.14: details of the top motor mounting bar. This is made by cutting two pieces of 10mm x 10mm bar 
280mm long. One piece of 27mm x 10mm x 10mm is then welded at each end to make a slotted bar with 
a 14” Whitworth slot running almost the full length. (Drawing scale 1:2). 
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MOTOR MOUNTING BRACKET 
MATERIAL: 3mm BLACK IRON 
DIMENSIONS IN MILLIMETRES 


Fig.15: details of the motor mounting bracket. It is folded from a piece of 3mm plate and has an outrigger 
bracket 50mm x 25mm x 5mm welded to one side to mount a terminal strip. (Drawing scale 1:1). 


bypass IC4c as this makes that board 


compatible with the current software. 


Z axis frame 
The Z axis frame is made from 
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20mm x 20mm steel tubing which is 
welded into a frame measuring 830mm 
x 240mm. The details are shown in 
Fig.13. The bottom left and right ends 
protrude about 50mm at the front and 


back to form the supports for adjust- 
able feet. A 20mm x 20mm plate 5mm 
thick is welded at each end, then 
drilled and tapped to support the 1%” 
Whitworth bolt which is used to level 


4 790mm 20 x 20mm tube 
4 470mm 20 x 20mm tube 
2 340mm 20 x 20mm tube 
2 240mm 20 x 20mm tube 
1 50 x 50 x 5mm plate 

4 20 x 20 x 5mm plate 

2 260mm 25 x 25mm angle 
1 13mm 20mm rod 

1 15mm 15mm rod 
112mm 15mm rod 

2 125mm 50 x 5 bar 
2270mm 25 x 5 bar 
450mm 25 x 5 bar 

2 130mm 12 x5 bar 
170mm 12 x 5 bar 

2 280mm 10 x 10 bar 
227mm 10 x 10 bar 

14 1%" x 14” Whitworth bolts 
16 1%" x Ta" Whitworth bolts 
22 flat washers 

22 14” Whitworth nuts 

4 plastic inserts 

2 4mm grub screw 


the frame. Fit a nut to the bolt before 
screwing it in and use the nut to lock 
the adjustment. Four plastic inserts 
are fitted into the open ends of the 
tubing to finish off the stand. 


Drill stand support 


The drill stand was mounted up- 
side down and its baseplate was sup- 
ported by two pairs of brackets made 
from 270mm lengths of 25mm x 5mm 
steel bar. Clearance holes were drilled 
10mm and 50mm from each end and 
the brackets were mounted either side 
of the top rails and clamped together 
with 1%” bolts. Obviously you will 
have to drill mounting holes in the 
bars to suit your particular base. 


Motor mounting 


The top motor mounting bar (Fig.14) 
is made by cutting two pieces of 10mm 
x 10mm bar 280mm long. One piece 
of 27mm x 10mm x 10mm is welded 
at each end to make a slotted bar with 
a 14” Whitworth slot running almost 
the full length. Cut two pieces of 25mm 
x 5mm bar each 50mm long and drill 
clearance holes 10mm from each end 
ofboth bars. Four 114” Whitworth bolts 
and nuts are used to clamp these to 
the top bar. 

The details of the motor mounting 
bracket are shown in Fig.15. Itis folded 
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MOTOR CRANK 


Fig.16: the motor crank is made from a circular piece of 5mm plate 50mm in 
diameter. A 14” clearance hole was drilled at 20mm radius. A piece of 15mm 
diameter rod 15mm long was cut and slotted at one end to fit over the motor 
pin. It was then welded to the crank to form a boss. (Drawing scale 1;1), 
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CRANK PUSH BAR 
DIMENSIONS IN MILLIMETRES 


Fig.17; this diagram shows the details of the crank pushbar. This attaches to 
the motor crank and moves the drill up and down. (Drawing scale 1:2). 
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STAND ACTUATOR LEVER 
DIMENSIONS IN MILLIMETRES 


Fig.18: the stand actuator lever is made from a piece of 25mm x 5mm bar 60mm 
long and has a 20mm-diameter x 15mm long boss welded to one end. (Drawing 
scale 1:1). 
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FIXED CLAMP. 
MATERIAL: 25x25x3 ANGLE IRON 
DIMENSIONS IN MILLIMETRES 


Fig.19: the fixed XY table clamp is made by cutting a piece of 25mm x 25mm angle 
260mm long. This is welded in position and needs two slots centred 107.5mm either side 
of the centreline in the vertical face. (Drawing scale 1:2). 
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ADJUSTABLE CLAMP 
MATERIAL: 25x25x3 ANGLE IRON 
DIMENSIONS IN MILLIMETRES 


Fig.20: the adjustable XY table clamp is slotted in both directions so that it can be pushed 
close to the XY table before the bolts are tightened. (Drawing scale 1:2). 


from a piece of 3mm plate. Two clear- 
ance holes were drilled on the centre- 
line 20mm and 40mm in from one 
end. The other end had four holes 
drilled to mount the stepper motor. 
An outrigger bracket 50mm x 25mm x 
5mm was welded on one side to mount 
a terminal strip. 


Motor crank 


Fig.16 shows how the motor crank 
was made from a circular piece of 
5mm plate 50mm in diameter. A 14” 
clearance hole was drilled at 20mm 
radius. A piece of 15mm diameter rod 
15mm long was cut and slotted at one 
end to fit over the motor pin. It was 
then welded to the crank to form a 
boss. The centre of the crank (and 
boss) was then drilled to neatly fit 
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over the motor shaft. The boss was 
tapped for a 4mm grub screw to allow 
it to be locked onto the motor shaft. 


Crank pushbar 

The details of the crank pushbar are 
shown in Fig.17. A piece of 15mm rod 
12mm long was welded to a bar 12mm 
x 5mm, 70mm long. The rod was then 
drilled for 14” Whitworth clearance. 
Two pieces of 12mm x 5mm bar 
130mm long were cut, then eight holes 
were drilled in each bar, the first 10mm 
from one end then every 10mm. These 
were then welded to each side of the 
70mm bar as shown in Fig.17. 


Stand actuator lever 


The stand actuator lever is shown 
in Fig.18. It was made from a piece of 


25mm x 5mm bar 60mm long. A boss 
20mm in diameter 15mm long was 
cut and welded to one end of the bar. 
The centre was drilled out to fit the 
shaft of the drill stand and the boss 
was tapped for a 4mm grubscrew. The 
other end was drilled 14” clearance 
10mm from the end. 


XY table base clamps 


These were made by cutting two 
pieces of 25mm x 25mm angle 260mm 
long. The fixed one is welded in posi- 
tion and needs two slots centred 
107.5mm either side of the centreline 
in the vertical face. These should be 
made around 8-9mm wide to allow a 
little clearance, as shown in Fig.19. 
Fig.20 shows the adjustable clamp. 
It is slotted in both directions to allow 


Y 


This close-up view shows how the drill stand is clamped to the 
top of the Z-frame. It also shows how the push bar is attached to 
the drill and to the circular crank attached to the stepper motor. 


the XY table to be bolted to the fixed clamp, then this one is 
pushed close and tightened both to the base and to the table. The 
bolt heads for this bracket which pass through the base bar 
should have their heads tack-welded. 


Software 


The software we have supplied for this stage allows you to drill 
a PC board which has been laid out with Protel Autotrax V1.61 or 
Easytrax V2.06. As Easytrax (and Easyplot) was a free layout 
package you should, with a little effort, be able to get your hands 
on a copy (try www.cia.com.au/resradio). 

Using Traxplot or Easyplot, load the board you plan to drill 
then select NC drill from the menu. Three files will be generated: 
FILENAME.TOL, FILENAME.DRL and FILENAME.TXT. With 
Traxplot, the drill sizes for the different pads are listed in the 
FILENAME. TOL; with Easyplot the TOL file is empty. This is not 
a problem as you will normally drill all holes with an 0.8mm or 
0.9mm drill, then redrill those that need to be larger. 

FILENAME.TXT contains a list of the X and Y co-ordinates for 
each hole. Thus by locating the XY table at 0.0 it can then be 
moved to each pad centre. If the Z axis drill is then moved down, 
a hole will be drilled. The software will read the next pad centre 
from the list then move the table to that location. Once the PC 


Table 1: Example Files 
LCOSW.TOL z 


PROTEL TRAXPLOT Version 1.61 

NCDrill Tool Loading Specification 

PCB File : C:\PROTEL\PCB\LCOSW.PCB 
Date : 10/03/1999 


Time 15:41:41 
—— 
T01 31 

T02 51 

T03 39 


This shows that all the holes under the T01 
header should be drilled with a #31 Imperiat drill, 
The Windows versions of Protel give a Metric drill 
size as well. Those under T02 should be drilled 
with a #51 drill and the T03 (nothing to do with a 
703 transistor) group of pads should have a #39 
hole. 


LCOSW.TXT 
M48 
TO01F00S00 
T02F00S00 
TO3F00S00 
% 
T01 
X00825Y008 
X00575 
X00825Y0065 
l 


l 

| 
Y00375 
Y00275 
T02 
X004Y0085 
Y003 
X02525Y008 
Y004 
X03175Y00775 
T03 
X01275Y008 
etc to last entry 
M30. 


There were actually 38 holes to be drilled T01 
(#31) size, only five T02 (#51) size and 18 for the 
T03 drill size. If you don't select the redrill option 
the software only reads through the file once, 
Grilling each hole in turn. As we have already said, 
use an 0.8 or 0.9mm drill for all holes, then 
manually redrill those holes that need enlarging. 

If the redrill option is selected, the software will 
finish drilling that size hole, home the table, ad- 
vise the next drill to be fitted then drill those holes, 
repeating the sequence until all the holes are the 
correct size. 


JULY 1999 


77 


The XY table sits on the base of the Z frame and is secured using a fixed clamp and an adjustable clamp. The 
completed unit can be used to automatically drill PC boards, or can be used for other tasks. 


‘The drill stand is clamped to the top of the Z frame using two pairs of flat metal 
brackets made from 270mm lengths of 25mm x 5mm steel bar. Clearance holes 
were drilled 10mm and 50mm from each end and the brackets were mounted 
either side of the top rails and clamped together with 14” x 14” Whitworth bolts. 


78 SILICON CHIP 


board is drilled, the table will return 
to 0,0. 

Just in case you experience prob- 
lems while drilling, you only have to 
press any key and the program will 
abort, homing the table (to 0,0). 

The software consists of the follow- 
ing seven files: PCBDRILL.BAS, 
PCBDRILL.EXE, DRLSETUP.BAS, 
DRLSETUP.EXE, DRLSETUP.FIL, 
DRLTEST.BAS and DRLTEST.EXE. 
These are available free from our web 
site, or ona floppy disk (price is $7.00 
including packaging and postage from 
SILICON CHIP). 

The first two files are self explana- 
tory; they drill a PC board. The BAS 
file has been provided to allow you to 
modify the software if you wish. 

The setup files let you key in the 
maximum X and Y values for the table 
position and the table stepping speed. 
They also allow you to allocate the 
addresses of the XY and Z stepper 
driver boards, select an Imperial or 
metric display and select which 


Above & bottom right: these two views clearly show 
the drill stand set-up in relation to the XY table. 


parallel printer port you plan to use to drive the 
stepper boards. 

The software which drives the Z axis moves the 
drill down close to the PC board surface (assuming 
we plan to drill a PC board) as soon as the program 
begins, then moves it the shorter distance through 
the board each time a hole is drilled. This reduces 
the time taken to drill the board. Both these adjust- 
ments can be set or changed in the setup programs. 

The last setup option either allows the program 
to go through the drill cycle once, as would be the 
case with Easyplot, or home the tool. It will then 
ask for the next drill size and redrill these holes, 
until the board is completed, with each hole the 
size that you specified when you were laying out 
the board. 

The DRLTEST programs allow you to move the 
drill up and down to fine tune the initial drill down 
position and then the fully down position. Obvi- 
ously, you should move the PC board out of the way 
of the drill until your adjustments are correct. You 
can use the XYTABLE program, which we talked 
about in a previous article, to do this. 

The Protel TOL (TOOL) file and an extract from 
the same PC board TXT file is shown in Table 1 on 
page 77. sc 
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Just how DO you test a loudspeaker? 


CLIO: PC-driven 
loudspeaker evaluation 


Testing speakers, particularly hifi speakers, has always been something of a 
problem. Either you had a fully set up anechoic chamber with a raft of 
professional (read expensive!) test equipment . . . or you relied on your ears. 


Review by Ross Tester 


that this has been a necessarily bad thing — after all, 


F: the most part, the latter has been the “norm”. Not 


's your ears that are going to be the final arbiters 
anyway. But as test equipment, they suffer from a few 
major drawbacks. 

First, ears are subjective. Did I really hear that or am I 
just imagining it? 

Second, it’s very difficult to find two sets of ears cali- 
brated exactly the same. In fact, calibration often varies 
between otherwise matched pairs, especially as they age! 

Third, and perhaps most important, ears cannot be 
calibrated anyway — so what's the standard? 

If only there was a low-cost way to objectively measure 
and test speakers... 

You've probably already guessed that all this is leading 
to just that: a (relatively) low cost but accurate speaker test 
and measurement system. It's called CLIO and is manufac- 
tured in Italy by Audiomatica SRL. 

The CLIO system has two basic components: a dedicated 
8-bit PC Card which slots into a vacant ISA socket in an IBM- 
compatible PC (386 or higher) and the software to run it. 

Audiomatica recommend a minimum 386-DX33 with 
2MB RAM, VGA video card and a hard disk drive. A math 
co-processor is not essential but is highly recommended. 
Of course, running CLIO on a 486 or better automatically 
gets a maths co-processor. 

Also supplied with the CLIO system under review were 
a 2.75m long RCA to RCA “noiseless signal cable” (oxy- 
gen-free copper), two 1m long RCA to alligator clip leads, 
an Audiomatica MIG-01 calibrated condenser electret mi- 
crophone. 

The 25cm long microphone is accurate to within +1dB 
from 20Hz to 10kHz and within +2dB from 10-20kHz. It 
comes with a mounting bracket intended to be attached to 
a small microphone stand. 

An optional Audiomatica amplifier, calibrated to the 
electret microphone. is also available. This 10W, 0.004% 
THD amplifier makes the system self-contained. With 
internal switching, the impedance and frequency response 
of a loudspeaker can be checked without changing wiring. 
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For this review, we used our own audio amplifier so the 
supplied amplifier was not required. Its main function is 
for automatic or manual quality control setups. 


What does CLIO do? 


CLIO works as a precision A/D and D/A converter front- 
end for your PC. Using the power of the PC, it generates a 
range of audio signals to drive an amplifier connected to 
the speaker under test. Using a microphone calibrated to 
the system, it listens to the speaker output and compares 
this with the test signals. 

CLIO uses several measurement methods, possibly the 
most important being the well established maximum length 
sequence (MLS) analysis technique. 

This has become an international standard for accurate 


This is the “heart” of the CLIO system, an 8-bit card which plugs into a vacant 
expansion slot in any PC from a 386 up. It should be fitted as far away from the 
ible to minimise interference. At right is the card end-on, 
showing the input and output RCA connectors, The top connector 
input, next down channel B input, next channel A output and the bottom 
channel B output. During setup the channel A input and output are shorted. 


video card as po: 


anechoic analysis and for room acoustics. In MLS the 
impulse response is measured very quickly and with high 
accuracy, with the computer analysing the data. 

From the impulse response it is possible to obtain a 
variety of measurements, such as frequency response, 
phase response, minimum phase, phase with group delay 
removed, the energy time curve, cumulative spectral de- 
cay (or “waterfall”) and reverberation time. 

CLIO analysis allows a wide range of control over these 
various tests to suit either the equipment under test, the 
environment, or both. 

Another analysis method is the tradition sinusoidal 
measurement, which can test frequency and phase re- 
sponse, distortion, impedance and automatic evaluation 
of Thiele-Small parameters. 

It will undertake third octave analysis (very popular in 
car speaker installations — it also automates IASCA scor- 


AUDIO PRECISION 
100 


IMPEDANCE (OHMS) vs FREQUENCY (Hz) 


ing), Fast Fourier Transforms (FFT) with 
the ability to switch back and forth be- 
tween time and frequency domains. 

An inbuilt control panel also gives 
you the ability to set and display a 
wide range of input and output set- 
tings and even display the output on a 
screen based “oscilloscope”. It even 
has an inbuilt L/C meter. 

As you can see, CLIO is an extremely 
versatile system. And we have only 
talked about some of its testing capa- 
bilities. It does a lot more than this! 


Getting it going 

We must admit that we had some 
difficulty in getting the system to work. 
We'll explain why so readers won't 
experience similar problems. 

Fitting the card is simple: you sim- 
ply find a vacant slot (as far as possible 
from your video graphics card) and 
plug CLIO in as you would any other 
expansion card. The software, likewise, 
loads easily to your hard disk from the 
INSTALL command on the floppy disk supplied. Theoreti- 
cally, that’s all there is to basic installation but in our case 

not quite. 

The first computer we tried to use was a 300MHz Pen- 
tium II machine but it turned out to be too fast. (The 
software has since been changed to allow even the fastest 
PCs to operate), When we had no joy there, we went to a 
50MHz 486 machine but it still wouldn’t behave. Different 
problem, though: a “run time” error which we simply 
couldn’t eliminate. 

Perhaps there was a conflict in I/O addresses? The CLIO 
board has a jumper to adjust the address from 300H (fac- 
tory default) to 310H. So we changed the jumper — alas, 
still no joy. A lot of head scratching and to-and-froing 
between ourselves and the Australian distributors of CLIO 
(Audio Consultants, of Stockport, SA) eventually solved 
the problem: some type of conflict between the CLIO card 


channel A 


‘Two plots representing the same thing: the impedance (in ohms) vs frequency of a quality speaker system. On the left is the 
plot produced by SiLicon Cup's Audio Precision Test Setup, while the plot on the right is that produced by CLIO. As you 
can see, with only a minor difference between 10 and 20Hz, the plots are virtually carbon copies of each other. 
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and a network card fitted to the PC. 

This should have been evident from the very first — a 
conflict should show in the Windows control panel. But 
for some reason it did not. Anyway, to cut a long (actually 
very long!) story short, when we removed the network 
card from the machine CLIO burst into life. 

We also possibly made a mistake in trying to operate the 
system under DOS. Our reading of the instructions sug- 
gested it had to run that way. 

CLIO requires 575K of free memory and we were having 
some trouble achieving this with what was loaded in the 
machine. In the end, a chance remark from Audio Consult- 
ants about operating under Windows 95 led us in that 
direction — and success, 

So what is the wash-up of all this? When installing 
CLIO, put it into a “bare bones” computer (ie, no extra 
cards) running only Windows 95/98 and you shouldn't 
have any problems. You were wondering what to do with 
that pensioned-off 486, weren't you? 


Setting it up 

Once everything is working satisfactorily, setting up 
CLIO is quite simple. You need to veri stem perform- 
ance and operation, then calibrate the system to your PC. 
The instruction manual covers this more than adequately. 

During the calibration process, a loopback cable is re- 
quired — that is, the input and output of the “A” channel 
need to be shorted with a suitable RCA-RCA lead (one was 
supplied in the package). 

One point to note, though, the four RCA sockets on the 
card backplane are not labelled — in a normal PC the “A” 
input will be the top socket, the “A” output will be the 
third socket down. They are clearly labelled in the instruc- 
tion manual. 

Running the calibration procedure takes a few minutes 


but is fully detailed in the manual, so we won't repeat it 
here. Suffice to say it basically runs itself. 


Testing a speaker 


After all our (mis)adventures installing CLIO, this part 
was a bit of an anticlimax. It ran like clockwork! 

We put CLIO through a range of tests measuring a high 
quality 2-way speaker system. The first test we ran was (at 
least to us) one of the most interesting: we wanted to 
compare the results obtained by CLIO against the results of 
our laboratory Audio Precision test equipment. 

The speaker impedance was first measured and plotted 
by the Audio Precision (incidentally, about $20,000 worth!) 
and then repeated using CLIO (at less than a tenth the 
price!). The results speak for themselves — above about 
20Hz, the plots are virtually identical. 

We then ran a variety of tests using CLIO, some of which 
are reproduced on these pages. (We actually ran many tests 
over several days but space precludes us from showing the 
results. The ones shown are typical tests but of course 
CLIO is capable of much more than those shown here), 

We were mainly interested in looking at the basic pa- 
rameters of the speaker: its frequency response, for exam- 
ple, is one of the fundamental tests and most-quoted 
figures when a salesman is extolling a speaker's virtues! 

(Like most quoted figures, though, frequency response 
can be fudged, especially if no amplitude reference is 
given.) 

We also looked at the interaction between the listening 
environment and the speaker. Unfortunately we were lim- 
ited in the size of room in which we could conduct our 
tests and this became very evident as we progressed. We 
expected severe room interaction — and CLIO proved that 
we got it! One of the beauties of CLIO, though, is that these 
effects can be cancelled out if required. 


The CLIO instruction manual is basically well-written, 
although there is some evidence of Italian/English 
translation going just a little awry. Compared to some 
Asian manual translations, though, it's good. 
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Accessories supplied with the CLIO system: two RCA to 
alligator clip leads and a long (2.7m) high-quality RCA to 
RCA lead. The lower pic shows the 25cm-long high quality 
calibrated microphone mounted on its stand adaptor. 
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The MLS (maximum length sequence) test is a de-facto 
standard for analysing room acoustics. The microphone 
picks up a combination of sound from the speaker and 
sound reflected in the room. As the system knows what the 
speaker should have been reproducing itself, it can analyse 
the effects of the listening environment, 


In this test, the speaker is “swept” with a 2.82V sine wave 
from 200Hz to 20kHz and the microphone is placed 
500mm from the speaker. The sound pressure level is then 
plotted. Below 200Hz, room reflections (especially in a 
small, non anechoic room) tend to make the readings 
meaningless. 


We checked the phase output, show- 
ing just how good (or bad) the speaker 
components (particularly the cross- 
over) were. Speaker manufacturers go 
to extreme lengths to get the cross- 
overs “just right”. Sometimes they 
win, sometimes they lose. 


CLIO in quality control 

Having computer power to make all 
the calculations gives CLIO a huge 
advantage over other forms of testing. 
Tests that used to take hours of meas- 
uring and calculating are performed 
in seconds (actually in milliseconds!). 


This makes CLIO an ideal candi- 
date for use in quality control appli- 
cations. Indeed, there is an option for 
CLIO which is intended for just that. 
(The QC option wasn’t supplied for 
evaluation but its operation is cov- 
ered in the manual. We have no doubt 
it would acquit itself with the same 
performance as the rest of the CLIO 
package). 


the thumbs up! 


How much? 

CLIO is not cheap — but it’s a bargain. 
The accompanying panel shows the 
price and availability. We're impressed 


Frese, SURICATIVE SPECTRAL DECAY — Tater 25-05-95] [Test 
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with its seemingly endless features, its 
ease of use and the way it works. And, 
with only a minor reservation after our 
difficulties getting it going, we give it 
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Cumulative spectral decay, otherwise known as a “waterfall” 
plot, looks at the way the speaker behaves immediately after 
it is hit with a pulse. In a perfect world, the decay would be 
linear with time but speakers are not perfect devices. The 
results would have been much better in a larger room. 


A perfect loudspeaker would be phase-linear; that is, the 
sound output would be a perfect reproduction of the input 
signal. However crossovers and even the speakers 
themselves introduce phase distortion. This test shows the 
difference between the input signal and the output. 
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By Ross Tester 


The kit unpacked: the large yellow sheet coni 
The three servos and their actuator arms are 
on the left is for the BASIC Stamp controller, 


he Hexapod Walker is a fasci 
nating little kit which will pro 


ide a lot of enjoyment — not 
only in building it but seeing what it 
does. And it will give you a good 
insight into basic robotics (and you 
will see shortly that basic plays a sig- 
nificant part!) plus computer control. 

When completed, the Hexapod 
Walker also looks like a large insect. 
In operation it looks somewhat like a 
large insect, whirring along as it some- 
what clumsily moves along one step 
at a time. But it’s no accident that the 
Hexapod looks like an insect: that was 
obviously the designer's idea. In fact, 
options are given in the instructions 
to make it look even more insect-like. 


What you get 

The Hexapod Walker kit is supplied 
as a number of bags of “bits” and the 
walker components themselves stamp- 
ed from a large-ish sheet (about 300 x 
200mm) of bright yellow plastic, about 
3mm thick. 

The Hexapod “body” is of the same 
material but about 7mm thick. Inci- 
dentally, if you want to change the 
colour (bug black, maybe?) it can be 


spray-painted with ac 
such as auto touch-up spray paint. 

The bags of bits contain almost all 
the components you need to put the 
robot together. For example, there are 
three servos (the type used in most 
radio controlled cars/planes/boats, 
etc), along with various control arms 
to suit. You'll only need one type of 
arm so the rest can go into your junk 
box — just in case 

There's another bag containing a 
small PC board (about 37 x 57mm) 
and all the components you'll need to 
build the BASIC Stamp robot control- 
ler. Did we forget to mention that’s 
how the robot is driven? Sorry! 

Yet another bag contains “hard- 
ware” — Nylon screws and nuts, a 
couple of battery holders, some rub- 
ber feet, tinned copper wire and so 
on, with all the above housed in a 
large bag which also contains an as- 
sembly manual and microcontroller 
manual, along with a program floppy 
disk. 

What you don’t get 


There are a couple of things you're 
going to have to buy, scrounge or oth- 


tains the mechanical components to be assembled onto the Hexapod body. 
at the top - the circular actuators already fitted are discarded. The manual 
the manual on the right is for the robot itself. 


erwise procure before you can build 
the robot, We'll warn you about them 
now because when we started to put 
the kit together it was after the local 
shops had closed and we had to wait! 

The most important thing is some 
double-sided foam adhesive. This is 
sold by hardware stores for sticking 
photos, mirrors and anything else to 
walls. It's also available from large 
supermarkets. We used a packet con- 
taining 32 mounts pre-cut into 10 x 
20mm rectangles. It’s a handy way to 
buy them (ours were “Permastik” 
brand and cost about three dollars for 
the packet). 

You'll also need some super glue — 
not just ordinary super glue, but the 
gel variety. Super Glue Gel gives a 
slightly longer working time and is 
less likely to stick your fingers to- 
gether. But like ordinary super glue, it 
does go off fairly quickly and it can 
stick your fingers together if you let it. 
We used Selleys Fix’n’Go Supa Glue 
Gel — a 3g tube also cost about three 
dollars. 

A sheet of sandpaper is also re- 
quired to smooth the edges of the ro- 
bot components where they break 
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away from the carrier sheet. 

The kit requires two power 
sources — a 9V battery for the 
processor and 4 x 1.5V “AA” 
cells (6V) for the servos. None 
of these are supplied in the 
kit. Alkaline batteries would 
of course be preferable. 

As far as tools are con- 
cerned, you will need a sol- 
dering iron (with a nice fine 
tip) and solder (electronic 
type, of course!), a Philips- 
head screwdriver anda pair of 
pliers with cutting blade (to 
cut and bend the wire). 

One option which is almost 
essential (unless you want to 
make your own) is the pro- 
gramming cable: a short cable fitted 
with a standard computer parallel port 
plug one end and an RJ-11 plug (what 
looks like a modular tele-phone plug) 
the other. Be warned: it's NOT to be 
plugged into the telephone socket; this 
is the plug which enables you to pro- 
gram the Hexapod from your PC. 

Oh yes, you need a PC of some sort, 
too (just about any IBM-compatible 
will do). In fact, it's a perfect applica- 
tion for that old XT gathering dust in 
the back shed! 


Starting construction 

You can start with either the robot 
or the microcontroller board - but 
seeing we're an electronics magazine, 
we'll start with the controller, 


The assembled First Step BASIC Stamp controller. It is 
programmed from a PC via the large socket on the 
right which looks like a telephone connector. 


First, verify that all the components 
listed in the manual are actually sup- 
plied. The way the bags are sealed it 
would be very surprising to find any- 
thing missing (but stranger things have 
happened. . .) 

Start by placing and soldering in 
the resistors except R4 & R5 (10kQ). 
These are not required in this version 
of the kit. They won’t do any harm but 
they will drain the battery slightly. 

Next, fit and solder the three ca- 
pacitors (one is an electrolytic, so 
watch its orientation) and then the 
ceramic resonator (not polarised). 

Both ICs are provided with sockets; 
the 8-pin socket for the EEPROM and 
the 18-pin for the PIC processor. Care- 
fully solder in the sockets, making 


sure you do not bridge be- 
tween the pins (the gap be- 
tween the pins is very small). 

Don’t place the ICs in their 
sockets yet. 

The pin spacing for the 
three sets of header pins is 
also very close, so be extra 
careful when soldering these 
(especially the middle row of 
the three-way set!). The short- 
er pins go through the PC 
board to be soldered. 

Place and solder in the RJ11 
connector (it can only go one 
way) followed by the two 3- 
pin semiconductors (these 
could, with difficulty, be in- 
serted incorrectly!). 

Finally, insert the 18-pin and 8-pin 
ICs into their respective sockets. This 
is one area where a lot of problems 
occur; you have to ensure all the IC 
pins are inserted into their mating 
sockets. It’s easy for pins to be bent in 
this process, so take care, 

You have now finished the control- 
ler board. After thoroughly checking 
your soldering and component place- 
ment, put it to one side while we get 
on with the fun bit: the robot! 


Building the robot 

Unfortunately, the instruction 
manual for the robot is a little dis- 
jointed and some important informa- 
tion is unclear. So we will try to cover 
that here. 


MODULAR 
PROGRAMMING 
PORT 


CNI 


Fig.1: the circuit diagram of the Hexapod’s microcontroller which 
itself is programmed from a PC via the modular programming port, 
CN1. While the output header has labels for four servos (0-3), only 
three are used in the kit. Other pins can be used for microcontroller 
HO - RBG and RB7 can have bumper microswitches fitted if you wish. 
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RESET 


1/0 RB-7 
1/0 RB-6 
I/O. R8-5 
1/0 RB-4 
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The first step, according to the 
manual, is to centre the servos by ap- 
plying a 1.5ms pulse every 10-15ms. 

How? You need to do it via the 
controller board you have just fin- 
ished and by running a program on 
your PC which downloads the appro- 
priate program to the controller board. 
Great if you're into BASIC program- 
ming; hardly the stuff beginners or 
even the average kit constructor will 
get their head around quickly. 

Ifyou wish to do this correctly, you 
should jump over to the “program- 
ming” section at the end of this article 
and follow the instructions there. But 
if you're like us, in a hurry to get the 
robot going, you can cheat a lot and 
centre the servos by eye. Sure, it won't 
be exactly correct but our kit worked 
doing it this way, so what the heck? 

Screw one of the servo actuators 
onto the servo arm with the screw 
provided. Turn the servo actuator all 
the way clockwise and place a refer- 
ence mark on the servo arm at the end 
point. Turn the actuator all the way 


The first steps in assembling the 
Hexapod are the mounting of the 
servos on the underside of the base 
panel (Fig.2, left) and the gluing in 
place of the vertical leg supports and 
spacer bracket (Fig.3, right). 


anti-clockwise and place another ref- 
erence mark on the servo arm at that 
end point. Half way between those 
two marks will be close enough to the 
midpoint for our purposes. Repeat for 
the other two servos. 

Now it's time to carefully break all 
of the components from the carrier 
sheet. We didn’t have any difficulty 
doing this — just take your time and 
don’t force any pieces. If necessary, 
help them a bit by cutting with a knife. 

The largest piece is, not surpris- 
ingly, the robot “body”, There will 
also be four identical back-and-for- 
ward legs, two identical up and down 
legs, eight leg support brackets, two 
identical vertical leg supports and a 
leg support spacer. Smooth any car- 
rier sheet remnants from all the com- 
ponents with sandpaper before con- 
tinuing. Put all of the legs and support 
pieces to one side for a moment. 

Now we have to fit the servos to the 
robot body with double-sided adhe- 
sive foam. First, with a pencil and 
straight edge, mark a centre line right 


down the length of the body (there are 
reference marks each end to help you 
do this). Then mark one line across 
the body (exactly at right angles to the 
first line) 85.5mm from the front and 
another 25.5mm from the back. 

Next you will need one of the ser- 
vos, one of the slim actuator arms (not 
the circular ones) and the actuator 
arm retainer and screw. 

Place the servo on its side with the 
shaft pointing towards you and the 
wires emerging from the right end. 
Keeping the servo shaft in mid posi- 
tion, place the retainer onto the shaft 
and screw the arms on so the actuator 
points 90° straight upwards. Tighten 
the screw holding the actuator arm in 
place, making sure you don’t move 
the servo off mid position. Once all 
servos are in position you won't have 
access to this screw, so make sure it is 
right first! 

In fact, it’s a good idea to do a “dry 
tun”, placing all the servos without 
adhesive to make sure you understand 
how they all fit together. 


Next comes the mounting of the 
support brackets (Fig. 4, left) and the 
fitting of the legs (Fig.5, right). Note the 
way the holes in the support brackets 
all face towards the middle legs. 
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When ready to permanently mount 
the first one, attach a couple of adhe- 
sive foam tabs to the underside of the 
servo and fix it exactly to the centre of 
the robot body so that its back lies 
along the line you ruled closest to the 
front of the body, When mounted, its 
actuator points down (away from the 
robot body), 

The other two servos are prepared 
and mounted in a similar way, except 
that when mounted, the servo actua- 
tors point straight up with the servos 
back-to-back along the centre line: 
Their back edges follow the line you 
ruled towards the back of the robot 
body. This means the adhesive foam 
pads actually stick to opposite sides 
of the servos, 

Now you have to make the vertical 
leg supports, using the two support 
pieces with their central spacer. Be- 
fore gluing, place the two vertical legs 
in position with their two Nylon nuts 
& bolts. 

It’s vital that you don’t get any glue 
on the legs themselves, otherwise they 
won't be able to move. When this as- 
sembly is dry, glue it to the TOP side 
of the robot body (it fits into notches 
on the body). Again, keep glue away 
from the legs. 

Next come the horizontal leg sup- 
port “hinges” which are glued directly 
to their respective legs. You will note 
that there are two holes on the hinges 
— these holes must be aligned in the 
same direction for each hinge. 

The hinges on the front legs have 
their holes to the rear; the hinges on 
the back legs have their holes to the 
front. 
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It’s also important that the hinges 
are assembled exactly in line with 
each other — placing the Nylon bolt 
through each will line them up for 
you. 

Finger-tighten all of the Nylon nuts 
and bolts and glue the hinges to the 
legs, making sure you don’t get glue 
on the faces of the hinges or on the 
base. 

Now all the legs and their fittings 
are assembled, it’s time to make the 
pushrods which connect the legs and 
their respective servos together. This 
is done with the tinned copper wire. 
Be careful here: there is just enough 
supplied to do the job. 

Before using the wire, it’s a good 
idea to straighten it by nipping one 
end in a vice and pulling the other 
end hard with a pair of pliers. 

The legs can be mounted at 90° to 
the body, which is most efficient, or 
they can be mounted at, say, 10 de- 
grees offset — which looks more like a 
bug! It’s up to you which way you go. 

Cut two 200mm lengths and mark 
them (with a Texta or similar) at 30, 
80, 130 and 180mm. Bend the wire at 
90° at 30mm and push the longer end 
through the two holes in the centre 
leg brackets. Push the other end right 
through one of the pair of holes in a 
front leg hinge set and bend it back to 
make it captive in the hinge set. 

Bend the wire at the 80mm and 
130mm marks about 15° in a horizon- 
tal direction, with the mark at 180mm 
at 90° in the vertical direction. The 
free end then passes through a pair of 
holes in the rear hinge set and is bent 
over underneath to make captive. Snip 


Once all the legs are fitted, you need to bend the pushrods from 

the wire supplied so that the servos can drive the legs. The two 

diagrams here show how those pushrods are fitted. When you 

get to this stage, your robot is mechanically complete - all you 
need to do now is add the electronics and batteries. 


the ends off the wire to make sure 
they don’t foul anything as the legs 
are moved backward and forward. 

The other piece of wire, for the op- 
posite side, is prepared the same way. 
Exact angles are less important than 
making the two pieces of wire sym- 
metrical. 

The rear legs connect to their re- 
spective servos with short (83mm) 
lengths of the same wire. These go 
through the other holes in the rear 
hinges and connect to one of the holes 
in the servo actuators. We used the 
second hole from the top which 
seemed to work pretty well. 

The centre legs connect to the cen- 
tre hole in the remaining servo with 
the remaining length of wire. It must 
be bent in an elongated “S” shape as 
per the diagram. Naturally, you will 
have to thread the wire through some 
of the holes before bending — the an- 
gles are too acute to allow it to pass 
through otherwise. 

Now see if you can move the front 
legs by gently pushing on the rear legs 
and vice versa. Don’t push too hard 
because you're also turning the servo. 


Wiring the beast 


It really is starting to look like a 
beast, isn’tit? 

The controller PC board and 4x AA 
cell holder are glued to the top side of 
the body with the same adhesive foam 
we used to glue the servos in place 
(lucky there were 32 foam tabs in the 
packi). The 9V battery holder is glued 
to the underside of the body in front of 
the vertical leg servo. 

Now we have to run the wiring from 


the servos to the controller—and here's 
where you can come unstuck. We be- 
lieve the instructions are not clear 
enough in telling you which way 
around the 3-pin servo plugs go on the 
header pins. The circuit diagram in 
the “First Step” manual has the wire 
colours shown but doesn't tell you 
which way around they go on the 
socket — and they could be placed 
either way around. The wiring dia- 
gram in the kit manual is not 100% 
clear, either. It would be too easy for 
anyone not familiar with electronics 
to get it back to front. And then there 
is the dire warning about not getting it 
back to front... 

In all cases, the black wires in the 
servo connectors go to the header pins 
closest to the edge of the PC board. 
This makes the red wires go to the 
middle pins while the yellow wires, 
the ones which receive direction infor- 
mation from the controller, connect to 
the pins closest to the controller IC. 

It is also possible to get the wrong 
servo on the wrong set of header pins. 
The left servo goes to the pins labelled 
Servo-0, the right to the pins labelled 
Servo-1 and the middle to the pins 
labelled Servo-2. When mounted, both 
their actuators point up, alongside the 
body. The servos are taken care of, 
now for the power wiring. 

In the kit we built, two power 
switches were included which make 
it very easy to turn power on and off. 
The alternative is to whip a battery 
out but that is sometimes not quite so 
easy with the thing going walkabout! 

Wiring the battery connectors to the 
switches is the easy part. Connecting 
the switches and negative supplies to 
the PC board — well, that wasn’t quite 
so simple. We could only find two 
header connectors supplied in the kit 
— one red, one black. And there are 
four connections to make: +9V, OV, 
+6V and OV. What to do? 

We cheated. We cut the header con- 
nector leads to a suitable length, giv- 
ing us four header connectors. These 
we soldered to suitable lengths of in- 
sulated hookup wire and connected 
those to the switches and battery hold- 
ers. Of course we also insulated the 
soldered joins. 

We've been assured by the suppli- 
ers that more connectors will be sup- 
plied in future kits so this problom 
should not occur. 

The switches themselves are the 
standard mini toggle switches, com- 


plete with nuts and washers. However, 
we found that they were such a snug fit 
into the two holes right at the back of 
the robot that no nuts or washers were 
required. That bit is up to you. 

Finally, we used a couple of cable 
ties to tidy up all the wiring. Because 
the servo leads can't easily be short- 
ened, there is a fair amount of excess 
wire around. And the last thing you 
want is a wire dragging along the 
pushrods as they move back and for- 
ward, back and forward . . . 

The penultimate step is to check 
your wiring and all clearances, mak- 
ing sure that the legs move in unison 
with each other, 

If all is OK, insert the 9V battery 


The principle behind walking with 


OK, How Does Hexapod Walk? 


Forward / Reverse 


The battery holders and the 
microcontroller PC board 
are attached using double- 


sided foam tape. 

fearon Be careful to 
sidedtape (2) keep wiring away 
from the pushrods 


or legs. 


and the four AA batteries and switch 
on. Hopefully, nothing at all will hap- 
pen! 


Programming it 

That's because you haven't pro- 
grammed the Stamp controller yet, so 
the beast hasn't got a brain to tell it 
what to do. 

The first thing to do is to load the 
supplied software into a directory on 
your hard disk drive (it will work 
from floppy if you must!). Make a 
directory called stamp1 and copy all 
the files from both the “stamp1” and 
“Hexapod” directories on the supplied 
floppy disk to that directory. 

Connect the supplied cable to your 


the 3-servo robot is simple. One 
of the servos is used to provide 
vertical lift to legs 1,3,5 or 2,4,6. 
The other servos provide the 
horizontal shift for the left legs, 1 
& 3, or the right legs, 4 & 6. By 
cycling through the sequences 
to the right the robot can walk 
forward, reverse or turn left or | 
right. 
To walk forward, follow the se- | 
quence 1,2,3,4 then repeat. To 
walk backwards, follow the se- | 
quence 4,3,2,1 then repeat. The | 
same rule applies to turning se- | 
quences. You can experiment 
with the amount of throw for the 
servos and the type of feet with 
different floors. 


Tum Left / Right 
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replaced, which ever comes first . . . 


computer's parallel (printer) port and 
the RJ-11 socket on your robot. You 
will need to turn the 9V supply on but 
ipply doesn’t need to be on yet 
it’s more convenient not to 
have it on unless you want to be chas- 
ing the little beast all over the place!) 

Run the stamp1.exe program. This 
brings up the screen shown above. 
Load the appropriate BASIC program. 
Alt-L will list the available files for 
you; Alt-H will give you a list of valid 
commands. After loading the program, 
press Alt-R to download it to the con- 
troller on your Hexapod. It will begin 
running automatically — as soon as 
you turn the 6V supply on, the legs 
should start to move. 

If it doesn’t, you will probably al- 
ready have received a “hardware not 
found” error on your screen. Check 
that the 9V battery is OK, that it is 
turned on and that there is power 
getting to the board. You can also check 
that the on-board regulator is working 
by measuring the voltage between pin 
6 and pin 8 on header H1—you should 
get very close to 5V. 

If this doesn’t work, make sure that 
the cable is properly plugged into both 
your parallel socket and the RJ11 
socket on the robot. Ifall else fails, go 
over your soldering once again and 
check the placement and polarity of 
the components on the board. 

Assuming that everything is now 
working properly, disconnect the pro- 
gramming cable. Next time you turn 
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These are the screens you should see on your PC: above, we 
have loaded stamp1.exe and then pressed “ALT-L” to list 
the available PBASIC programs. Selecting “WALK.BAS” 
loads the program to make Hexapod walk. This is 
displayed in the screen top right. Pressing “ALT-R” will 
download this to your Hexapod, as shown bottom right 
(assuming, of course, that the cable is connected AND the 
9V supply is turned on). Turning on the 6V supply should 
start Hexapod walking. It’s wise to disconnect the cable 
first, though! Turning off the power switch or even 
removing the batteries will not alter the program: it will 
stay in the robot’s memory for at least 40 years or until it is 


Hexapod on, he/she/it will go lumber- 
ing away again, exactly as before. 
That’s because the program stays in 
memory until erased (or another pro- 
gram is loaded, which is effectively 
the same thing). 

In fact, the manufacturers of the 
BASIC Stamp say that if you come 
back in 40 years time and turn the 
Hexapod on, it will still have the pro- 
gram in memory. We think you might 
need some fresh batteries, though! 


What to do next 


Once you are completely satisfied 
with Hexapod’s operation, we suggest 


Where To Get It: 


Our Hexapod Robot Walker Kit 
came from the Australian 
distributors of Lynxmotion 
products, RobotOz, 7 Felgate 
Place, Warwick. WA 6024. Phone 
08 9243 4842; fax 08 9246 1563. 
email kits @robotoz.com.au 
Recommended retail price of the 
kit, including the BASIC Stamp 
microcontroller, is $320. 

The optional infrared proximity 
detector sells for $65 and the 
programming cable $10 
For more information, visit the 
RobotOz website www.robotOz. 
comau The kit is manufactured 
in the USA. 

Assembly drawings in this 
article courtesy Lynxmotion, Inc. 


once again tightening up the Nylon 
nuts & bolts (finger tight), then melting 
them slightly with your soldering iron. 
We found in operation the nuts con- 
tinually working loose—and every now 
and then poor old Hexapod would 
“throw a leg”. An alternative to melting 
(and therefore damaging) the nuts and 
bolts would be a tiny dab of glue. 

There are quite a few programs to 
try out on the disk which make the 
robot do various things. Or if you have 
web access you can try downloading 
others from the manufacturer's web- 
site, www.lynxmotion.com 

You can also add other hardware to 
your robot: an optional infrared sen- 
sor is available which stops the robot 
hitting objects. A cheaper option is to 
fit a couple of microswitches to the 
front of the robot as bumper switches, 
connected to I/O pins 6 and 7 of the 
header socket. If the robot hits any- 
thing, the switches tell the legs to stop 
walking 

In this case, those two resistors (R4, 
R5) we said to leave out at the begin- 
ning, need to be fitted! 

Remember, too, that the controller 
on the robot is a full-blown PBASIC 
Stamp microcontroller, not dissimilar 
to that we used in the article “Getting 
Going With BASIC Stamp” in the Janu- 
ary 1999 issue of SILICON CHIP. 

You can write PBASIC programs or 
download loads of them from websites 
to do a whole lot of things apart from 
move your robot's legs! sc 
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Got a technical problem? Can’t understand a piece of 
and we'll answer your question. Write to: Ask Silic 


jargon or some technical principle? Drop us a line 
‘on Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Drift in digital 
voltmeter 

Tbuilt the Car Digital Voltmeter from 
the June 1993 issue but have experi- 
enced drift with the readout. Irecently 
checked the construction and can't 
find anything wrong. If I let the meter 
stabilise overnight and then re-cali- 
brate it, I find that it still drifts high. 

Can you suggest a fix for this prob- 
lem? The 7805 heatsink runs hotter 
than I expected even though you make 
mention of this in the construction 
details. (T. W., via email). 
© There are two components most 
likely to cause a temperature drift: 
trimpot VR1 and transistor Q1. Try 
changing these, 


Questions on electronic 
ballast design 


Recently I undertook to assemble 
the “fluorescent driver” part of the 
project that you published in October 
1994 with the intention of powering 
40W fluoro lamps. I have not been 
able to obtain the saturable transformer 
toroids (part no RCC 12,5/7.5/5 3F3). 
However, I managed to obtain some 
similar sized cores from some PC 


Small DC-DC 
converter wanted 


Ihave been looking through SILI- 
CON CHIP to see if there have been 
any projects that could fill my re- 
quirements: a DC-DC converter, as 
small as possible, the input to be 
from 6-9V DC and with an output 
of 24-26V at 150-180mA. The load 
is a light bulb rated at 24V and 
150m<A. The source of input power 
is a from D cell batteries. 

I came across the item the April 
1993 issue called a “High Voltage 
Converter”, Do you feel that this 
circuit would be suitable? What al- 
ternation would I need to make if 
it is OK? And could I use a pot in 


switchmode power supplies. These 
plastic coated cores were separately 
coloured as green, grey, white and 
yellow. I assume that the colouring 
refers to a code of some sort. 

The green and grey toroids worked 
but quickly became very hot. At 
switch-on, the circuits operated at 85- 
90kHz and increased in frequency up 
to 130kHz as the cores became hot. I 
have experimented with the turns ra- 
tio of T2 to try to reduce the operating 
frequency and the heating but the out- 
put current decreases at the same time. 
The only way that I have found to 
reduce the operating frequency is to 
close the gap in the inductor in series 
with the fluoro tube but then the out- 
put current decreases again. It seems 
to be a catch-22 situation. 

Since constructing the circuit (and 
putting it on hold) I have reverse- 
engineered a commercial unit which 
proved to be very similar except that 
it used bipolar transistors instead of 
Mosfets. This unit drives a 21W U- 
shaped fluoro tube and runs at 30kHz. 
The driving toroid does not heat up 
though the whole unit gets warm while 
in operation. 

The resonating capacitor in series 
with the fluoro tube heaters was tem- 


place of RA1 and RA2 so that I 
could adjust the output voltage to 
the lamp? The variable arm of the 
pot could go to the connection join- 
ing the two 470uF capacitors. Or 
would it be much more efficient to 
use a pot core transformer with a 
couple of power transistors? (R. B., 
Miranda, NSW). 

© The April 1993 design is the one 
that comes closest to your applica- 
tion. You need to use a bigger toroid 
and change the feedback to obtain 
24V. To do this, use just one value 
for RA and change it to 18kQ. 

By the way, have you thought of 
just using a 6V lamp instead, to 
eliminate the need for a DC-DC con- 
verter? 


porarily increased to .0025u\F (to try 
to reduce the running frequency), with 
the result that the circuit tries to start 
but just keeps blinking. The same hap- 
pens when a 1000pF capacitor is 
placed in parallel with the 680pF 
snubber network capacitor. 

Could I ask a number questions in 
order to get this circuit operating? 
(1). What are the required magnetic 
properties of T2 (the saturable trans- 
former) to assure correct and reliable 
operation? 

(2). What other (if any) toroids can be 
used as substitutes for T2? 

(3). What other means have I of re- 
ducing the operating frequency while 
still maintaining sufficient output cur- 
rent? 

(4). What formulas can I use to calcu- 
late the inductances and resonant fre- 
quencies for various operating pow- 
ers? 

(5). What formulas can I use to calcu- 
late the values of the capacitor and 
resistor in the snubber network? 

(6). What components are supposed 
to run hot (if any)? It seems to me that 
the electronic ballasts don’t seem to 
be any more efficient (judging by the 
amount of heat produced) than the 
normal iron-cored ballasts. (L. Z., 
Kilburn, SA). 

© The saturation properties of the 
Philips RCC12.5/7.5/5 ferrite ring core 
used for transformer T2 are critical for 
correct operation of the circuit. Using 
a different core from a switchmode 
supply will not necessarily provide 
the correct oscillation frequency to 
drive the fluorescent tube at its rated 
current. The nearest available core is 
the RCC13.25/7.35/5.7 which is avail- 
able from Farnell Electronics (Cat. 178- 
504). Its cross sectional area and Al 
value are almost identical to the rec- 
ommended type. 

Also, as you have discovered, you 
cannot simply change the number of 
turns on T2 and obtain the correct 
frequency. The frequency is obtained 
by reaching the point of saturation for 
the T2 core, by adjusting the turns for 
N2 and N3 which drive the gates of 
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4Q operation for 
class-A amplifier 


I have built your 15W class-A 
amplifier as described in the July 
and August 1998 issues and was 
wanting to know a few things. If 
the amplifier has a power output of 
15W into 8-ohm loads with a quies- 
cent current of 1A then at a guess it 
will only have the same into 4-ohm 
loads and the head room will be 
the quiescent current and not the 
supply rail voltage. So if I wanted 
to double the output power into 4Q 
I would need to double the quies- 
cent current. Is this correct? 

Ihave Electronic Workbench 5 at 
home and have played with this 


Q2 and Q3 respectively. 

Note that the N1 winding on T2 is 
in series with inductor L3 and forms 
part of the series inductance with the 
fluorescent tube. The N2 and N3 
windings drive the 3302 resistors at 
the gates of the Mosfets and these 
provide a load to produce the satura- 
tion in the core. 

Calculating the turns for T2 is an 
iterative process. We shall show how 
the circuit values were calculated but 
of course you will see that some of the 
values that are needed to be used are 
calculated later. The RCC12.5/7.5/5 
core begins to saturate at about 450mT 
and its cross-sectional area is 12.2um2. 
From this we can calculate the ap- 
proximate number of turns required 
for N2 and N3. The formula is T 
(number of turns) = V (voltage)/(4.44 
x frequency x A (cross sectional area) 
x B (saturation in Tesla). 

This works out to be 6.65 turns us- 
ing 21.6V for the voltage across the 
windings and at 100kHz. (We assume 
we can approach 600mT for a sine- 
wave before the saturation produces a 
flux collapse. The 21.6V is obtained 
as follows. 

The number of turns required for 
N1 is found by ensuring that the volt- 
age across this winding will produce 
more than 12V into N2 and N3 so that 
they can drive the 12V zener via the 
330Q resistors in parallel and the 330Q 
resistor across the zener. Analysis of 
the resistive divider reveals that we 
need at least 18V across N2 and N3 to 
begin driving the zener. The voltage is 
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circuit a lot and would like to know 
how practical this idea would be in 
practice. (Raymond — via email). 

@ The answer to your letter is not 
simple. First, you can operate the 
amplifier as it is into 4-ohm loads 
but at the quiescent current of 1A it 
will not stay in class-A if you drive 
it to full power. This would be about 
25-30W, depending on the power 
supply. 

The result would be higher dis- 
tortion than if the system was oper- 
ating in class A at all times but it 
will still be pretty good. 

To obtain class-A operation at all 
power levels up to clipping into 4- 
ohm loads, the quiescent current 
would have to be increased to 


calculated using the inductance of 
winding N1 and the divider ratio 
formed by inductor L3. The induct- 
ance formula is: 

L = N? x Al (nH) 

Al for the T2 core is 900nH and 
thus with 14 turns on N1 we have an 
inductance of 176uH. Now at 100kHz, 
176uH has an impedance of 1109. 
The impedance of the 9004H inductor 
L3 is 565.5Q. 

Assuming we have 310V across both 
L3 and N1 at the time of saturation 
with about 90V across the fluorescent 
tube, the voltage across the 14 turns in 
N1 will be (110/675.5) x 300 = 50.4V. 
The voltage induced in the 6 turns 
used for N2 and N3 will be 21.6V. 

The inductance of L3 is calculated 
to limit the power delivered to the 
tube, when running at 100kHz, to 36W. 
As mentioned, the impedance of L3 
and N1 totals 675.5Q at 100kHz and 
the 310V across this means that there 
is 0.46A flowing. This current times 
the 90V across the tube produces 41W. 

The .001uF capacitor across C3 is to 
produce a striking voltage for the tube 
when kick-started via the Diac circuit 
before oscillation begins. It oscillates 
in conjunction with L3 and N1. Its 
value does not affect the oscillation 
frequency once Q2 and Q3 have be- 
gun oscillation. Changing the value 
will reduce the striking voltage. 

The 680pF capacitor is used to com- 
pensate the inductance of N1 and L3 
for the gate capacitance of Q2 and Q3. 
Changing this value will not overly 
affect normal operation but will affect 


around 2A. This raises a number of 
problems. First, the heatsinks 
would have to be increased in size 
to be able to dissipate double the 
power. Second, the heatsink for the 
regulated power supply would need 
to be greatly increased to take a 
substantial increase in dissipation 
and if you are building a stereo 
version you would need a substan- 
tially bigger power transformer as 
well. 

Finally, the BC327,337 transis- 
tors (Q11,Q13) would have to be 
upgraded and there is no suitable 
pin-for-pin substitute. However, 
provided you are willing to bend 
the pins, you could use BC639 and 
BC640. C 


the tube strike voltage when the Diac 
is pulsing Q3. The 680pF capacitor 
will damp oscillations in the -001uP 
capacitor and series L3 and N1 in- 
ductance. 

The T2 core is designed to run hot 
because it is operating up to satura- 
tion point where losses are high, The 
wattage loss, however, is small and 
the overall efficiency of such an in- 
verter is very high, at above 90%. This 
is much greater than a normal ballast 
circuit. 

Having stated all this, are you sorry 
you asked? Over the years quite a few 
readers have asked questions about 
design of inverters and switchmode 
power supplies. As the above answers 
demonstrate, the design of switch- 
mode circuitry is not a simple task. 
Inevitably, after all the theoretical de- 
sign is done, there is a great deal of 
trial and error to optimise the design. 


Pink noise source 
has high output 


I recently constructed the Pink 
Noise Source as described in the Janu- 
ary 1997 issue of SILICON CHIP. Ini- 
tially its sound output was cyclically 
intermittent (squegging) after the 
startup delay but this was corrected 
by changing the noise source transis- 
tor (Q1) to a BC548B. After a startup 
delay of about seven seconds, the out- 
put sounds OK but measured on a 
DVM it is around 5.25V RMS on the 
OdB range instead of 60mV as speci- 
fied. All components have been meas- 
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ured and checked well within toler- 
ances. Have I missed something? 
(Doug — via email). 

© The 5.25V RMS that you are ob- 
taining at the 0dB output of the pink 
noise source must be a measurement 
error, This is because the circuit is 
powered from a 9V battery and even if 
IC1b is being over-driven, it could 
only deliver about 3V RMS, 

Perhaps you are measuring the DC 
voltage at the output of IC1b which 
should be sitting at around half sup- 
ply. Check the 104F capacitor at this 
output to see if it is short circuited. 


Improving the ignition 
on a Honda 


I have a 1994 Honda Integra VTIr 
and was wondering if I could use the 


Multi-Spark Capacitor Discharge Ig- 
nition kit (September 1997) on it. I 
have seen similar products on the 
market such as the Crane Hi6 ignition 
amplifier so I figure that this kit would 
do the same thing but at a fraction of 
the cost. I have provided a portion of 
the installation of the Crane Hi6 for 
you to read, as it looks similar to your 
Kit. (Thanh — via email). 

© Since your car already has a very 
comprehensive engine management 
system which includes solid state ig- 
nition, we cannot see the point of 
fitting the Multi-Spark CDI or any com- 
mercial aftermarket system. The only 
possible justification for fitting a high- 
er output ignition system would be if 
the engine has been substantially mod- 
ified to either increase its rev limit or 
its compression ratio. In our opinion, 


Notes & Errata 


Sustain Unit for Electric 
Guitars, March 1998: the 
BFR84 dual gate Mosfet 
(Q1) is no longer available. 
The solution is to substi- 
tute a 2N5484 N-channel 
FET, as shown on the ac- 
companying overlay dii 
gram. An extra 22kQ resis- 
tor is required to alter the 
level control voltage range 
from VR3 and this can be 
connected between pins 2 
& 4 of IC2a, on the back of 
the PC board, Also the 
0.1uF capacitor between 
pins 8 & 9 of IC1c should be 
changed to .001yF. 


ourPuT 


since you already have a highly de- 
veloped engine, you would be wise to 
leave it alone. 


Identifying an 
unknown PC board 


Thave a kit with a PC board number 
$C09111931 which has a missing out- 
put transistor (the big one with the 
heatsink). I was wondering if you can 
tell me what the transistor is or where 
to get information on this kit. (Michael 
— via email). 
© If you search in the projects index 
on our website you can identify any 
project from the board number. This 
board was a simple low voltage speed 
controller featured in the January 1994 
issue. The transistor is a BD679 and 
can be obtained from Jaycar, DSE, etc. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


Place your classified advertisement in 
SILICON CHIP Market Centre and your 
advert will also appear FREE in the 
Classifieds-on-the-Web page of the 
SILICON CHIP website, 
www.siliconchip.com.au. 

And if you include an email address or 
your website URL in you classified advert, the 
links will be LIVE in your classified-on-the-web! 


EXCLUSIVE TO SILICON CHIP! 


FOR SALE 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $155.00 each. Macro Cross 
Assemblers and Disassemblers for 
above CPUs + 6800/01/03/05, 6502 and 
68HC12 for $78. Debug monitors: $78 
for 6 CPUs. All compilers, XASMs and 


Nud prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less it urgent; Artwork from your own 
positive or fe; Through hole plating: Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 
76.5F to 180F. 

AV-COMM P/L, 198 Condamine St, 

Balgowlah, NSW 2093. 

Tel: 02 9949 7417 or 9948 2667. 

Fax: 9949 7095; www.avcomm.com.au 
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monitors: $480. 8051/52 Simulator (fast, 
now incl. 80C 320): $78. Try the C-FLEA 
Virtual Machine for small CPUs, build a 
“C-Stamp”. Demo desk: FREE. All prices 
+ $5 p&p. 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, the 89C5x and 89Sxx 
series, and the new AVRs in both DIP 
and PLCC44. Also does most 8-pin 
EEPROMs. Includes socket for serial 
ISP cable. $199, $37 tax, $10 p&p. 
SOIC adaptors: 20-pin $90, 14-pin $85, 


Positions At Jaycar 
We are often looking for enthusiastic staff 
for positions in our retail stores and head 
Office at Rhodes in Sydney. A genuine 
interest in electronics is a necessity. Phone 
02 9743 5222 for current vacancies. 


PO Box 314 Blackwood S.A. 
Phitax 08 8270 3175 


KITS-R-U 


3s 
BS 
sg 
SZ 
gs 
res) 
$8 


Printed Circuit Board Manufacture 
48-Hour service + High quality + Low prices 


8-pin $80. Credit cards accepted. 
GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. Ph (02) 9896 
7150; Fax (02) 9631 1236; or Internet: 
http://www.grantronics.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
$420.00 complete plus sales tax if appli- 
cable. Optional rainfall and PC inter- 
face. Used by Government Departments, 
farmers, pilots, and weather enthusiasts. 
Other models with barometric pressure, 
humidity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch ph: (03) 5968 
4863 fax: (03) 5968 5810, PO Box 18, 
Emerald, Vic., 3782. ACN 006 399 480. 


SPEAKERWORKS: specialist in 
speaker repairs and parts. DIY refoam 
kits: 314", 4", 5", 6", 7", 8", 9", 10", 11", 
12" and 15" $39.95. Includes shims, 
dustcaps and adhesive. Largest inven- 
tory of cones, surrounds, gaskets, spi- 
ders, dustcaps, grilles, foam and cloth 
and 4,700 custom voice coils. Phone 
02 9420 8121, Fax 9420 8131. 


TELEPHONE EXCHANGE SIMULA- 
TOR, SC Feb. 1998. Test equipment 
without the cost of telephone lines. $190. 
MAGNETIC CARD READER, SC Jan. 
1996. Holds up to 8 cards. Use as a 
door lock. $65. Melbourne 9806 0110. 


PHILIPS SCOPE PM3217 $755; 
Goould Scope OS300 $650; Racal Dana 
Counter 9916 DFM $480; Racal Dana 
Counter 9903 $220. Phone Steve 07 
3890 1259, 0418 800974. 


TEST EQUIPMENT: Spectrum Analyser 
Hewlett Packard 8559A with 182T main- 
frame .01-21GHz. Immaculate. Com- 
plete with all manuals. $10,000 neg. 
(07) 3269 6647. 


THE LOGIC ANALYSER KIT will stay 
at $750 ($800 - NZ). Ph 02 9878 4715. 
peier banter @tantau.com.au 
www.tantau.com.au 


VIDEO CAMERAS & CCTV ! UP to 2% YEARS WAR- 
RANTY! PIR MOVEMENT DETECTOR with inbuilt con- 
cealed PINHOLE Mono or DSP COLOUR Camera, Micro- 
phone & Timer/Controller for VCR - Lights - Etc from $139 
* BULLET Camera just 22 mm dia 480 Line 0.05 lux SONY 
CCD or DSP COLOUR from $132 * 32 x 32 PINHOLE PCB 
Modules with On-Board Microphone from $85 * COLOUR 
DSP 32 x 32 Pinhole Module with On-Board MICROPHONE 
from $155 * MINI 36 x 36 Cameras from $85 - SONY CCD 
$102 - COLOUR DSP $162 * DOME Cameras from $88 - 
SONY CCD $105 - COLOUR DSP $164 * SINGLE-CABLE- 
SOLUTIONS 5 mm dia for Video, Audio & Power Supply 
from 40 c/m * BALUNS use Telephone or LAN cable for 
Video & Power Supply ONLY $15 ! DIY PAKS: FOUR 
Cameras, Switcher & Power Supply from $499 - with 14 Inch 
Monitor from $637 with MULTIPLEXER for FULL-FRAME 
FULL-RESOLUTION RECORDING from $1198 * FOUR 
COLOUR CAMERAS, SWITCHER & POWER SUPPLY from 
$812 - with COLOUR QUAD 4 Pix 1 Screen from $1207 * 
With MULTIPLEXER $2039 * HIGH RESOLUTION QUADS 
720 x 576 (Better than SUPER-VHS Quality) Time & Date 
from $284 * COLOUR QUADS from $503 * COLOUR DU- 
PLEX MULTIPLEXERS from $1329 * 14 Inch MONITORS 
from $218 - with Inbuilt 4 Ch SWITCHER from $256 * SEE- 
in-the-DARK with our Combination CAMERA INFRARED 
ILLUMINATOR Kit from $160 * 50 LED DIY infra Red Kits 
only $19 * Plus full range of ANCILLARY EQUIPMENT * 
DISCOUNTS: Based on ORDER VALUE, BUYING HIS- 
TORY, for CASH / CHEQUE & NZ BUYERS ! BEFORE YOU 
BUY Ask about New Enquiry Offer & visit our Web Site at 
www.allthings.com.au Allthings S & S. T 08 9349 9413 F 08 
9344 5905 


SATELLITE TV RXs * MPEG Digital EPG $499 * COMBI- 
NATION Digital / Analog $649 * COMBINATION Digital / 
Analog / Positioner $799 * www.allthings.com.au “Allthings 
Sales & Services 08 9349 9413 


SOLAR PANELS: buy by mail and save! 75 watt from 
$590.00, unbreakable s/steel 64 watt $555.00. Largest manu- 
factured: 120 watt $995.00, flexible 32 watt $475.00. All 
other sizes available, top brands, lowest prices. 
INVERTERS: budget inverters from $110.00 (12V 140W). 
High quality pure sine wave inverters from $390.00. Call with 
your requirements. 

WIND GENERATORS: wide variety available, call with re- 
quirements. 

TASMAN ENERGY Free call 1800 226626 


PRINTED CIRCUIT BOARDS for all magazine projects, 
then go to http://www.cia.com.au/resradio 
RCS Radio — Bexley (+61 2) 9587 3491. 


RTN Australia Parallax distributor: Basic Stamps BS1, 
BS2, BS2-SX all ex stock. Chipsets also available for high 
volume applications. SX development tools and chips also 
available. New super BS1/2 development board Oz made 
now available. Custom I/O extender chips for the Basic 
Stamps. Serial Led driver kits, a/d kits, temperature kits, etc. 
FerretTronics servo and stepper motor chips. TiePie 
HandyScope HS2, Dos and Win software included. Ph/Fax 
(03) 9338 3306. Email: nollet@mail.enternet.com.au 
Http://people.enternet.com.au/~nollet 
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uate SALE! 
SEMICONDUCTORS 
MAKE US AN OFFER 


SN74LS169BN 235 | PN3643 234 | 1247 3045PT 200 
MC6821P 44 | AD569JN 37 | SN74A51808W 208 
5082 404 SN74121N 42 TIBPALI6L8-250N 83 
NM74HC283N 75 45700 106 | Z85C3008USC 28 
SN74LS537N 42 | LF4120N 120 | SN74S225N 292 
AD7533JN 26  AD569JN 25 | P8742AH 50 
F4044BPL 60 PALI6L8BNC 54 TIBPALIGR8-15CN 200 
PC74HC4040P 23 KM44C256BP-6 38 | SN74ALS65ZNT 83 
NC74HC165N 29 | CD74ACT374E 70 | MC145406P 44 
PC74HC4052P 58 74S174N 286 | BY133DIODE 10,000 
CD74ACO0E 264 74HC4053N 25 | TDA4601 121 
NM74HC4066N 25 74HC4520AP 25 BT139F 127 
74HC4520AP 90 SN74HCB46NT 74 | TMSS7L0831 240 

100 CD74ACT257E 25 TMS4164-12NL 579 


208 9224PM 652ATP 74F244SCX (SMD) 1000 
NM74HC4046N 69 74FCT 180 | LM385AMX 1.2 SMD 2500 
PC74HCTOOP 42 PALI6L8BNC 90 10.4380 FE9350 85 
S74F32N 90 PC74HC377P 25 | 10328676 70 
74FCT827ATP 143 M2716-1F1 41 | 20001334 92 
NST26AN 73 74F04PC 53 4AATTRK ABT4S1 2356 
SN74LS266N 125 | SN74HC152N 25 | PC9010 98 
CO74HCTS74E 242 74L8157 194 | PEB2035 9530 120 
74ACT241 92 | 74FCTB27ATP 183 |344B640T DIODE 1102 
MTA1537A 45 PC74HCT374P 184 | HN482732AG-25 40 
SN74ALS161BN 349 CA3210€ 45 TMS4164-12NL 170 
74Ac02 75  PC74HCT86P 95 MCM41168P20 100 
M33AY 40 | 74L8367PC 25 | 2N6766 100 
SN74LS461NS 30 74HCTI61N 25 | MV1448BA 75 
SN74LSOSN 650  SN745139N 150 RXAMEWYS4J15C 234 
CD74HCT40105E 50 SN74LS22 25 | 55C2NJW 990 
PC74HC377P 42 | 74HCT574N 400 | $9351MA 120 
MC74AC10N 100 74HC4046AN 25 | SCA-ASCS 4266149 240 
M74HC12381 24 PC74HC173P. 5 | BYZI71 779 
PC74HCT393P 50 74HCTIGIN 75 | MDZ7128A-301B 114 
CA31280 265 PC74HC139P 25 | BZTO3-C7V5.3W 4000 
T4FCT841AP 136  LMC609CD 29 | LTE21015R 38 
DM74LS156N 643. SN74LS624N 85 | WYS4L1XA 184 
SN74HC152N 52 | SN74ALSO8N 75 | CY7C433 150 
LM318P 147 | PC74HC173P 193 | GPSSR SP8704 637 
74LS367PC 186 |T74LS13381 387 | MYCA MRE 
SN74ALS22BN 350 SN74ALS74AN 250 | 9410/9352/9230 139 
7417N 27 KM4164B-10 129 | WYS4G1LA 7 
T4ACT32PC 120 | 7440374 109 0422806U-30 400 
74LS253PC 470 V74FCT245P 126 35030 810 800 
NESGAN 279 KM6264BL-10 116 | BYW96E 53 
NES532P 40 SN74S11N 191 3638A 76 
CD74HC646E 75 74HC77AP 75 M2716 326 
CA3210E 60 HAI-5320-5 200 | UFR8740 45 

937 CY7C185-35PC HN4627166 35 

145 9336 07185 75 | D412640-15 86 
P9207 619 MS 77 | TIPL753A 184 
F494 PH57 216 | CY7C185-15PC 2N6031 48 
BY584 88 |9304 165602 75 | CRYSTAL 3.579545 
TLC 180 | SN74S374N 157 | MHZ (SMD) 800 
L329 43 | 2702568- 
TL0821C 200 |20CIDQT (SMD) 3000 
2N5486 152 


Contact Mark Ostro at our 
Wholesale Division on 
Ph: (02) 9743-5222 
Fax: (02) 9743-2066 
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CLASSIFIED ADVERTISING RATES 


| 
Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
| 


Enclosed is my cheque/money order for $. 


cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 
To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form & send it with your cheque or credit card details to: Silicon Chip Classifieds, 
PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 6503. 


or please debit my 


D Bankcard 1 VisaCard 1 Master Card 

Card No. Bee B 

Signature. Card expiry date. Í. 
Name 

Street 

Suburb/town Postcode. 


be are 


.-ELECTRONIC/MECHANICAL DE- 
SIGN AND CONSTRUCTION. We of- 
fer a complete design service for elec- 
tronic and mechanical devices. Most 
work is done in house and you deal 
directly with the designers. No job is too 
small and can be to prototype or “turn 
key” stage, in one offs or for future 
production. Simply send us an email at 
vladimir@ u030.aone.net.au with your 
questions or requirements and we will 
get back to you. 


Silvertone’s RC Receiver 


Still the best little performer available! 


Still only $129.50 AM or $149.50 FM. 
May be used with most ppm transmit- 
ters. This and many other radio control 
products available from: 
Silvertone Electronics, PO Box 580, 
Riverwood 2210. 
Phone/Fax (02) 9533 3517. 
www.silvertone.com.au 


96 SILICON CHIP 


RAIN BRAIN AND DIGI-TEMP KITS: 8 
station sprinkler controllers, 60 channel 
temp monitor uses DS1820s over 500 
metres. Has PC Data logging. Mantis 
Micro Products, 
http:/Avww.home.aone.net.au/mantismp. 


Win S500USD cash dontronics.com 


ELECTRONICS FOR BEGINNERS 
COURSES: including DC & AC princi- 
ples and operational amplifiers. Com- 
munity Colleges. Monday evenings from 
26 July, Tuesday evenings from 27 July 
or Saturdays 9-5 from 31 July. Enquir- 
ies: 02 9130 7988. 


WORKBOOK FOR SALE: “Electron- 
ics for Beginners Stage 1, DC Electrical 
Principles”. Phone 02 9130 7988. 


A NEW address for Acetronics 
http:/Awww.acetronics.com.au 

On-line PCB quotes, free software, DIY 
PCB supplies plus many other items & 
services. 02 9743 9235. 


Advertising Index 
Aust. Audio Consultants ... 
Av-Comm Pty Ltd. 
Coffs Harbour Electronics 
Computronics Corporation . 
Dick Smith Electronics ..... 
EMC Technologies 
Emona Instruments 


Harbuch Electronics . 
Instant PCBs 
Jaycar... 
Kits-R-Us .. 
Microgram Computers . 
MicroZed Computers... cath 
Nucleus Computer Services...... 57 
Oatley Electronics 
Printed Electronics 
Questronix.. 
Resurrection Radio 69 
RobotOz ... 56 
Silicon Chip Binders/Walicht . OBC 
Silicon Chip Bookshop 8-9 
Silicon Chip Subscriptions 67 
Silvertone Electronics... 96 
Smart Fastchargers... weed 
Solar Flair/Ecowatch ... 94 
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Truscott's Electronic World .. 23 
Vass Electronics .... an 55 
Zoom EFI Special.. « IBC 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


* RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


PCBS MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9554 9760 

sesame @internetezy.com.au http:// 
members.tripod.com/~sesame_elec 


1A LASER DIODE DRIVER. 3W head 
laser power monitor, IR laser diode with 
housing, greatly reduced price, e-mail 


Imatthee @perthpcug.org.au for details 
and pictures 


KIT ASSEMBLY 


ANY KITS assembled/repaired: pro- 
fessional, speedy service. Phone Nev- 
ille Walker (07) 3857 2752. 


AVAILABLE DIRECT FROM SILICON CHIP PUBLICATIONS 
PO BOX 139, COLLAROY NSW 2097 - $8.95 Inc P&P 
To order your copy, call (02) 9979 5644 9-5 Mon-Fri with your credit card details! 


FROM THE PUBLISHERS OF “SILICON CHIP” 


Are your SILICON CHiP copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your copies safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

v Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well... 
v And they look good, too! 


Order by phone or fax from SiLicon CuiP - or use the handy order form in this issue 


‘or, LED or op-amp. Maybe the 
ts of 4000 or 7400 series ICs. ma 
2 are you going to find the data? 
‘aight to your SILICON CHIP/Jaycar Giant Data Wallchart. 
information on selecting the right heatsink, testing 
s, wiring regulators. Plus capacitor marking codes, 
lour codes, loads of computer information from RAM 
IMs to ASCII codes and computer port pin-outs . . . 
101 audio connector standards! All this in a glossy, 
r perfect for hanging in your workshop or study! S 


ing tube: $9.95 (incl. p&p); or folded $ 


